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SOME BASIC CONflDERATIONS IN PLANNING FOR 
RESEARCH»I,iiIJTHERN PROBLEMS' 
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lution to the progress of the South, and so direct 
|tlfce relation of industry to our whole economic struc- 
that it is particularly promising that science and 
l^idnstry propose to join hands in this effort We 
iive no thought that science and industry hold the 
pmedies for all our ills, but we believe that the situa- 
|ion whidi prevails in the South to-day is such that 
combined resources of science and industry, con- 
'ijentrated upon the natural resources of the South, can 
|?i^ntribute tremendously to its progress, 
t Since this organization is committed to the appli- 
cation of scientific research to the development of the 
South and the solution of its problems it would not 
be out of place to suggest some considerations which 
seem to bo of fundamental importance in our efforts 
^ to build for scientific research and its application to 
the building of the South. 

My first suggestion is that our program should be 
one of activity, and not one of mere deliberation. It 
would seem that southerners have long ago been suf- 
ficiently informed with reference to the position of the j 
South in the scale of progress. The South has been 
told that it is noted for its illiteracy, poverty and 
backwardness ; that its intellectual resources, as well 
as its soil, have long since been drained to depletion; 
that it is a fertile field of activity for the political 
demagogue; that it is the nation's number one eco- 
nomic problem; and other such characterizations,; 
until, no matter bow true, there would seem to be lit-j 
tie value in continuing to repeat them. No one is^ 
more conscious of the shortcomings of the South thani 
are those southerners who are capable of understands 
ing, end those who are not capable of understandin 
are likely to profit little by the repeated recitation o: 
discouraging facts. For its improvement the Soutl 
needs a program of activity such as the business maUj 
the industrialist and the scientist can offer, providedl 
they care to combine their efforts to that end. Itj 
seems probable that little will be galiicd by continued* 
talk about the South, but a great opportunity exists 
for any organization which will go actively and quietly ‘ 
about the job of promoting constructive scientific / 
research in the problems of the South. 

It is apparent that many of the difficulties under 
which we labor in the South are directly related to 
^ our low regional income. As was pointed out byi 
Odum in his ‘‘Southern Regions of the United States, 

; the South does not have its share of the total wealth' 
of the nation, millionaires are entirely too scarce ini 
? this area, and per capita incomes are the lowest mi 
^ the nation. Many of our leaders in the fields of the I 
I social sciences are convinced that the one way out for( 
1 South is through the greater regional wealth which 
J^t be attained through industrialization. 

tural re- 


show how they may be developed. This responsibilit j 
upon science is a great one and one which will inev. j 
tably loom large in the minds of those who view t j 
situation. We must not, however, focus our attentiy# 
so directly upon that need as to lose sight of othe: 
considerations. If we attempt to move too directly 
and too rapidly toward industrial research and indua 
trialization it seems probable that not only shall indfl .. 
trial research soon find itself barren and ineffecflil 
but we shall fail in our larger motive of creating 
healthier, happier and more prosperous South. 

If the South is to move forward, and certainly 
scientific research is to progress, the general pii 
in the South must become more scientifically-minc 
and the methods of science must be more commoi 
followed in the attempt to solve our problejj 
Thomas Cary Johnson, in his "Scientific Inte^sU 
the Old South,” takes the position that the 
South” was very much the same in its attitude to wax 
science as other sections of the country. Despite 
that might be said, however, for its interest in nat 
history, for the popularity of so-called science cour 
in its colleges, and for the great scientists who n 
have come out of the South, the primary motive 
the old South seems to have been that of broad, gen 
eral culture ; and at no period in its history could *1 
South be regarded as dominated by the spiri 
science. The tendency of the modern South too o; 
is that of substituting verbal homage to the aohij 
ments of science for real support of productive 
in that field and, even then, science is commonly 
stricted to the gadgets which technology has prod 
to make life more comfortable. 

It is an oft-repeated statement by scientists that] 
greatest thing in science is its method. The full 
ing of this statement is not always comprehended 
follow this method in all their activities. 1 
to scientists themselves it is often mCre of an 
than a method which is always followed. The b\ 
jt has meaning, nevertheless, and it is a lUef] 
bh is just as applicable and just as essentiij^ 
ving at the truth in matters of social policy 
mditers of special scientific research. This met|i| 
demands that judgments be based upon facts and i 
judgments, therefore, be withheld until the facts 

freedom. In it there mustp 
inforpr'^;^ which must be w^ 
lioMfor the sake of policy of>&pediency. Its f oun 
tidj|stone8 ^re diligence in the quest for facts, honel 
objectivity. It can not countenance dishoneJ 
olpt, personal bias or looseness. It must be ch^l 
terized by freedom to move into new frontiers 
freedom to abandon ideas which experiment 
proved to be untenable. 

No human soeiety ^bodies fully the srf 
si^hod^ hilt It true that those 
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which have embodied this method most fully are the 
ones that have attained the most perfect social organi- 
sation. It seema unlikely that the South or any other 
region will ever achieve its greatest development until 
it is willing to abandon personal and social bias^ and 
an unwillingness to face facta and to substitute reason 
for prejudice as a basis for decision and scientific 
, method for political chicanery in public affairs. Cer- 
tain it is that scientific research, pure or applied, can 
never progress much beyond its present state in the 
Bouth until it has the support of a public which has 
bometliing of the scientific spirit and method and an 
mderstanding of the achievements which its method 
nakes possible. 

j The task of implanting the aim, the spirit and the 
.jnethod of science in the minds and the activities of 
|he public is one of the important tasks which science 
and industry must face. It is one of education and 
pne which can not be accomplished in a day. The 
prevailing traditions of the South which have so com- 
ifionly ignored science are firmly fixed, and this task 
will require the greatest patience, skill and perse- 
^Veranoe. In this task a great responsibility rests upon 
science in the understanding and sympathy which must 
^characterize its efforts. Those who are devoted to the 
Itraditions of a classical culture dread the approach of 
Science and technology because these seem to threaten 
i^e values which they have cherished. Scientists and 
^chnologists must accept a large responsibility for 
|his fear because they have so often interpreted science 
7ith apparent disregard for human values. If the 
^lentist hopes to be a factor in building a greater 
%)uth he must never cease to recognize his obligation 
uio the public which supports his efforts — ^the public 
Jfrhioh must understand him. 

I have dwelt upon this question because I am con- 
) i|^eed that, despite the practical importance which 
^ devastation of the Civil War, the collapse of the 
jTCotton Kingdom^* and other misfortunes may have 
lad, the fundamental basis for the present economic 
,|nd social plight of the South is to be found in large 
j^art in the southern, attitude of mind, and that herein 
one of the primary tasks which science must face. 

Our educational system, and particularly higher 
Education, boars an essential relation to the develop- 
|ment of scientific research in southern proems. For 
vinventions and for ideas capable of dir^i|ib|>plication 
mdufitry will probably turn primarily to groups of 
|to>eeialized research workers with whom their contacts 
intimate. These groups may be located in eduoa- 
ponal institutions, but in most instances they #ill 
|Wbably be in industrial laboratories or in institutes 
mvoted to applied research. In order that the South 
Wy rea^ the greatest benefits from its natural re- 
l#?wes it is necessary not only that the industries be 
^^llted in the South but also that the V 


to those resources be carried on in the , i 
Furthermore, it stands to reason that the resourt 
the South can be best developed by those who 
the South and who know those resources through 
contact with theznu 

If institutes of applied research and the indm 
which look to them are to function adequately, 
practically imperktive that they be backed up b 
strong system of higher education which places 
phasis upon scientific research and which brings 
students into an acquaintance with the problems a 
the resources of this region. The workers in labor 
tories of applied research must necessarily be fui 
nished from the science departments of colleges an 
universities and it is natural to expect that a majoi 
ity of these should, for southern enterprises, com 
from southern institutions. For this reason emphasis 
must be placed upon the need for a strong educa^ 
tional system and the essential position of highUtv 
education. 1 

The sort of scientific training which our studerit9| 
must have can not be provided by second-rate instit tu* 
tions, and it has been repeatedly shown that we ha ^ ^ 
relatively few institutions in the South which coul* 
by any stretch of imagination, be regarded as ap 
preaching the status of first-rate universities. In th* 
past, southern colleges and universities have been ver 
effective in the general culture which they imparteu^ 
in their training for certain non-scientifle professions 
such as law and theology and in the quality of stu-^ 
dents which they have sent into other regions. It is^ 
doubtful, however, whether there is a single institu-j > 
tion in the South that is giving adequate attentiom )' 
and support to the sciences to enable them to 
their responsibility in the development of the x 
sources of the South and the solution of its problems; 

Few people actually realize how expensive gradu>* 
ate work and research in tlio sciences must inevitably 
be. In attempting to build for research we musi. £m: 
this fact ; for, if we build graduate schools only to th 
level of mediocrity, we shall have accomplished prac 
tically nothing. Both cost and expediency will df 
mand that we attempt to build neither too rapid 
nor too widely, but first-rate universities in the Sou. 
must come, and the cost, even for the South, is t 
prohibitive. 

Many practical problems face us in this attem 
We must be able to atthaot and to hold able reseas 
^scholars* The oft-quoted findings of Wilson Gee i 
jyears ago are still substantially true. The South oc 
(tinnes to lose to other regions considerably xnore tb 
lit gains from them in research ability. this is i 
^ me only menace to researdi in the fkmtiai. Iki ip 
southern institutions tixere is too gttki S tendeniy 
^aw capable reseer* 
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^4. If we are to promote research, too great 
lasis must not be placed upon administrative posi- 
i while too little emphasis is placed upon the 
nties for which the institution in reality exists, 
inguished service in the form of productive work 
inspiring leaching must not be allowed to go 
ecognized, but recognition must not consist in mov- 
) the able investigator or teacher out< of his most 
active realm and into administrative circles. 

My object in these remarks has been that of point- 
jg out a few of tlie more g(‘neral problems which 
jjight not receive their just consideration if we hasten 
M focus our attention too directly and exclusively 
i|K^a the application of research. 1 have chosen this 
burse with full knowledge that I could say nothing 
lelP or particularly interesting. As regards the work 
iiS^tbis association I am strongly convinced tliat from 
ijj.e beginning our course must be purposeful and our 
pbrograni must be one of activity- It would be my 
bppe that every panel discussion in which we engage 
Miay be so thorough and comprehensive as to form a 
Joint of departure for some concrete course of 
ction. I am strongly convinced, furthermore, that 
me of the most effective contributions which this 
organization may make to the progress of the South 
lies in the fostering of the scientific approach to prob- 
enis of public concern, and that scientific research 


can do little more than survive in an unscientific 
atmosphere. If research is to progress it must have 
the sympathy and support which can come only when 
the public understands something of its aims, its 
problems and its possibilities. I am still further con- 
vinced that if applied research and industrializ/ition 
are to make their rightful contribution to the progress 
of the South they must be built upon a strong educa- 
tional system. The universities which train men for 
research constitute the foundation upon which applied 
research must rest. 

It is ray sincere belief that if this association can 
enlist the interest and the cooperative effort of lead- 
ing scientists and industrialists in this region it may 
become the greatest single force in the economic and 
social development of the South. This organ -zati' 
should assume the function of keeping its hare ^ 
the pulse of the South and of giving directif^ 
scientific and industrial development througu ihe 
utilization of* its resources. The extent to which this 
association succeeds in assisting in the building of the 
South through research will di^pend upon the extent 
to w'hich the scientific principles of diligence in the 
search of facts, objectivity, open-mindedness and in- 
tegrity characterize our methods. Should its efforts 
cease to bi^ strictly scientific and tend to become pro- 
motional in character it will undoubtedly fail. 


COLLECTIVE FARMING IN RUSSIA AND THE 

UKRAINE. II 

By Sir JOHN RUSSELL, F.R.S. 

DIRKCTOE OF ROTHAMSTEU EXPERIMENTAL STATION 


I The results of the recent farming efforts in Russia 
Up to the end of 1938 when the last official figures were 
is^ed have been: (1) an increase in numbers of livc- 
l^ock so that tJjey had nearly reached the high levels 
1929, pigs indeed had exceeded all previous records; 
« 2 ) an inertiase in the area of cultivated land, which 
-^lly kept pace with the increase in population; (3) 
larked increases in the area of fodder and of techni- 
il crops; (4) a smaller increase in area of grain crops 
hich represented three quarters of the whole sown 
•ea. Tht! yiel<J of cereals per acre is still dcpendeni 
rgely on the season and it is not certain that any 
crease lias occurnal;^mparison is rendered difficul t 
; a ciiange in 1933 m estimating tko 

eld ; American aulhorit ies consPBer . tliat the 
ethod gives estimates about 5 per cent, higher thai^ 
e old one for one and the same crop 
The grain results for the U.S.S.R. are %iven 
ihle VIII. 


TABLE VIU 

Output of Grain, U.S.S.K. 



Ponula- 

tum, 

mlUions 

Total 

area 

sown. 

million 

hn. 

Cereals 

sown, 

million 

ha. 

Cereals 

produced, 

million 

tons 

yield 
quintals 
per ha. 

3013 

334 

105 

04.4 

78.8 

8.49 

19.34 


131 

304.7 

88.0 

8.54 

19.35 


332.8 

303.4 

88.7 

8.71 

3930 


3.33.S 

102.4 

84*4 

8.08 

1037 

IGO 

1.35.3 

304.4 

I3f.l 

11.52 

39.38 


130.0 

102,4 

55.G 

9.28 

Increase 

per cent. 

27 

30.4 

8.5 

18 



p f Tl « f , 




1 a. per ha. « 0.8 cwt. per acre. Biological estimates Intro- 
ducoa in Average yield of wheat In England and Wales 

38 cwt., and of oats and parley 30 cwt. per acre. 

.pesai usually they are built along a road or sometimes 
open space, but it is always an earth road 
^ with rib side walk, very muddy in wbt weather and vary 
dusty in dry. The cottages are^sinoll and very simpk 
made of local materials, wood in the north, wood f 
whitewashed adobe in thC center and the Ukrainr 
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thatched with straw or roofed with wood or sheet 
iron, painted red but soon becoming reddish brown. 
Iron is safer from fire. In the north there is an 
attic or garret; elsewhere the cottages have one story 
only. Usually there are two rooms and a kind of 
entrance or large lobby, beds in each room, one room 
has the brick stove, in the lobby there is a cooking 
stove, but in the south this is often outside, it is then 
made of clay. Beyond a table and a few seats there 
is little furniture, though there may be a kind of 
dresser or cabinet containing some china. In the 
Ukraine there may be a trunk holding some of the old 
peasant embroidered work and shown by the old lady 
with great and justifiable pride. Usually an ikon 
hangs in a corner, which, it is explained, is for the old 
' * there may be a portrait of Stalin for the 
r ones ; a few faded personal photographs may 
e the adornment. Lighting at night is some- 
difficulty when shortage of fats and oil have 
J su])plies of candles and lamps; a pine 
. may then be used. But many villages have 
light. Usually there is no sanitation. Water 
is drawn from a communal well operated by a wheel 
and bucket ; naturally this becomes a center of life and 
gossip. Elsewhere the cottage has its own well with 
a long pole as lever to lift up the bucket. In sum- 
mer there are many flies, though a vigorous campaign 
is organized against them and on the clini<!s you may 
see a scarlet banner with the slogan, **Koep away 
flics ; they cause decay and disease, or another, “Keep 
clean and so prevent disease.” There are mosquitoes 
and various domestic insects. When you have seen a 
peasant woman combing a girl’s hair you appreciate 
the force of Postyschev’s demand that “hygienic baths 
and hnirdres.sing shops in the villages must occupy an 
important part in our Party organization.” Naturally 
one hears of dysentery, enteric, malaria and, at times, 
typhus, besides stomach troubles. Where there is a 
local hospital the doctor, often a woman, is kept very 
busy. The very young children often look sickly; 
those that grow up, however, look well and in summer 
they get much sunshine. There are lots of them, very 
friendly and accessible, very fond of being photo- 
graphed. The government encourages large families 
and gives a bonus of 2,000 rubles for the seventh 
child. But it is only in tlie country you see them; the 
town dwellers, like our own, usually have small 
families. 

The women commonly wear a dark skirt and white 
blouse with a white cotton square tied round the head, 
but the younger ones wear a printed cotton frock and 
a printed or embroidered square tied at the back of the 
head. The embroidered peasant frocks and saraphans 
of Uie old days are out of use and deemed old- 
fashioned. The men commonly wear tunics, trousers 


and peaked caps; some are bare- footed, some wear 
bast shoes, others canvas or leather shoes; the smart 
young men in the Ukraine wear white tunics with 
embroidered edge and the high Russian boots. All 
clothing, however, is of very poor quality; the clothes 
of my English friends were always stared at with 
great curiosity. One sees few old people eitlier in 
villages or towns; Russia always impre.sses the West- 
ern visitor as a land of young people. The survival 
rate al ter 50 is not as high as in the west. 

Each house is in its own piece of land, separated by 
a rough palisade from tlie road. Outside the house is 
the pile of fuel; always local material, it may be peat 
but is often straw briquettes. One sees but few 
flowers, although the Russians like them; there are 
vegetables, however, potatoes, cabbages, tomatoes and 
little cucumbers; these one finds and eats everywhere, 
and often the big watermelons. There are also 
poultry, one or two pigs and the cow, but usually no 
dog and no cat ; you can travel far in Russia and meet 
few of either. The peasant’s dietary is simple, mainly 
black bread, millet porridge (Kasha) and the vege- 
table soup known as “shchi” — made with much cab- 
bage, some onions and other vegetables; or “borshch” 
made with beetroot. Sunflower oil supplies the fat, 
but some pork is eaten ; sometimes you see tinned meat 
or, on the Volga, dried fish. Tomatoes and little 
cucumbers are much liked. Apples are the only fruit 
one sees as a rule; they are widely grown but not 
usually well grown; there is, however, good research 
on this subject. Jn the communal kitchen one often 
meets a compote made of fruit pulp. Tea and coffee 
are too dear for common use ; on the Volga hot water 
with a piece of apple in it is often drunk. As alcoholic 
drink there is kvass, made from fermented black 
bread and when well made something like fortified 
ginger beer, and the universal vodka -a very potent 
sj)iril of which a good deal is consumed. One notices 
this in the provincial towns at night. 

The administrative center of the village is the chair- 
man’s office, usually the cottage of a former kulak, 
built of brick and somewhat pretentiously decorated. 
Here one is taken on arrival at the village. Of course 
you can not wander about in Russia as we do here; 
tlie visit has to be arranged well beforehand, no local 
official can give the necessary authority and higher 
officials are not easily accessible. In consequence of 
this difficulty 1 could not in 1939 obtain permission to 
visit any grain farm in the Volga region. In the 
offieo the president and some of the committee re- 
ceive us ; the book-keeper is there with his abacus. On 
t^le walls are the portrait of Stalin, a print or some 
chart likely to interest or stimulate the village; it may 
bif the list of yields or a diagram illustrating the 
dperent rates of work; a slow brigade represented by 



76 


SCIENCE 


VOL. 06, Ko. 2462 


a tortoise, the better brigades represented in ascending 
order by a donkey, a bicycle, a train, an autobus and 
an aeroplane. Something of the old kulak’s posses- 
sions may remain; a walnut clock of Victorian design 
but long since stopped; a very poor picture; I have 
even seen a book left by the former owner, the German 
manager of the estate; it was a Brokhaus Lexicon, 
with pictures on the inside cover drawn by his children 
— all long since ^^liquidatcd” like himself. 

Another communal building is the club-house, for the 
Russians are very sociable and gregarious; here there 
may be a library, a radio set and a gramophone. The 
Russians dearly love these; there are scarlet slogans 
advising you to listen in. The loudspeaker works 
almost incessantly on the Volga steamer, in the long 
distance trains, in the city parks and elsewhere; noise 
never disturbs a Russian. The accordion and balalaika 
still survive. Then, too, there are facilities for lec- 
tures ; these in summer afternoons are in the open air, 
and the lecturer is sent down by the Party. There is 
no complication about conflicting points of view ; only 
one Party and only one point of view. In going round 
an exhibition in Moscow with a few friends, one of 
them, a distinguished student of Russian history, was 
giving us some explanations in a very quiet voice, 
but was at once stopped by the attendant; only the 
official guide could explain. The Russian is eminently 
teachable and has great respect for teachers and es- 
pecially for professors: in the villages I am always 
introduced as an English scientist, a specialist in soils, 
whose books are used in the Russian agricultural in- 
stitutes; then comes the question, “Has he written any- 
thing about collective farming P’ Technical books are 
very widely read in Russia. 

The Soviet Government has done a great deal for 
the development of education both of children and of 
adults. For the small children there is always the 
erhehe, in charge of a very kindly looking peasant 
woman. From 8 to 15 they go to the so-called seven- 
year school of which every village usually has one, or 
at least access to one, though the buildings may be as 
yet inadequate. There may be only three classrooms, 
one quite small. At first the instruction in the schools 
was related to the local industry, but that is now 
altered and the schools are on a uniform type of 
curriculum which is “cultural” not vocational. In the 
towns the “ten-year” school is now the standard* By 
1939 the educational ladder was pretty complete a^id 
a bright child had a good chance of getting to the 
university ; this was very different from 1930 or earlier, 
when only the Party ticket or proletarian birth woul4 
admit. I have known young people who could cei^ 
tainly have taken full advantage of a university eduj- 
cation and knew it, but were refused; they remain^ 
always disappointed and with a bitter sense of 


frustration. Even by 1937 ability counted for more 
than birth or politics and by 1939 the change was com- 
plete. The universities were overflowing; one of the 
professors told me that the total number of students in 
the Russian universities was above 600,000, and that at 
the larger universities of Moscow and Leningrad there 
were ten applications for every vacancy. Many study 
science and engineering, others, especially women, 
study medicine or wish to become teachers. German, 
French and English are widely taught, yet it is most 
unusual to find any young people who can speak a 
word of any of these languages, in marked contrast 
with the older people of culture, many of whom spoke 
one or more of them with ease ; the women often spoke 
French and the men German. I have often met Ger- 
man-speaking peasants, descendants of German ' 
grants of bygone days who, as long as they kep 
old religion, kept their Biblical German lai 
But all that is now going and only the few sp 
guides and translators can, as a nile, speak a 
guage but their own. I asked some of my uni 
friends why this was and received the reply: “On* 
education is cultural, not practical.” 

On the technical side the immense leeway is being 
made up. It is hard for us to realize what a colossal 
task this has been. In the old days Russian workman- 
ship was proverbially bad. It is still often stated that 
the Russian is a poor mechanic, that maintenance of 
machinery and buildings is inadequate, that tractors 
and motors are not properly cared for and that many 
of the tractors are out of commission. But one must 
remember the enormous difficulties. Very few of the 
present generation had, as children, any mechanical 
toys, apart from some very ingenious iivooden toys 
made by the peasants. Very few even now possess a 
bicycle, in many villages you see none and I remember 
once being kept waiting some ten minutes while a 
bicycle was fetched to show that this village really had 
one. There are official cars, but hardly any private 
cars or motor cycles and few taxis, no visible garages, 
nowhere where a boy can grow into the idea of 
machinery. In the hills of Georgia I have even met a 
man who assured me that until he was 21 he had never 
seen a wheel. Even now, children’s mechanical toys 
are scarce and dear; there are, of course, no cheap 6d. 
stores, and a very poor toy may cost 3 to 12 rubles* 
But there has undoubtedly been an advance; the num- 
ber of tractors has steadily increased to well oyer a 
half a million and there are now many tractor drivers, 
some 25 per cent, being women* The Red Army has 
been a great educational force and has presumably 
trained large numbers of engineers and mechanios. 

The only large building in the village is the nhurdh, 
often a brick building in the Byaantine Amow 
Usually converted into a club or a grain store or 
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partly pulled down for its bricks. It in surprising that 
the Russian peasant^ who is always described in pre- 
Bevolution literature as whole-heartedly religious, 
should apparently have dropped his religion so com- 
pletely. I talked once about this with a peasant girl 
who had been through the famine of 1921 and seen her 
family die, one after the other : first the baby, then the 
other children and the father, then the mother and 
finally she herself had laid down to die but was found 
by a rescue party. “If you had known,” she said, 
“how much we prayed to tlie saints to help us and 
give us food and how terrible it was when they did 
nothing, then you would understand why we no longer 
believe in them.” The young Russian intellectual, of 
course, had always been an atheist and claimed tliat 
science had displaced religion — visitors to the Tretya- 
kovski Collection at Moscow will remember tlTe ribald 
pictures of the village priests by Perov in the 1870^8. 
It was the intellectual who furnished the ideas adopted 
after the Revolution. One meets many of these people 
at the universities and elsewhere; their attitude is 
always that religion is an antiquated, rather ridiculous 
superstition, not accepted by enlighUmod people, and 
the Russian djj^ire to be counted among these is such 
that the argument carries great weight. To my ques- 
tion, “If a teacher had religious convictions would he 
be dismissed?” the answer was “No, not if he were 
otherwise suitable but we should try to teach him 
better.” This combination of ridicule and lure of 
“culture” (in the Russian sense) has been much more 
effective than persecution in the struggle against the 
church. Religion still survives in Russia; the ikons 
remain in niany of the cottages, there are still churches 
functioning and people attending the services. Fune- 
rals may be either “white” (religious) or “red” (po- 
litical! and one sees a fair proportion of “whites.” 
I was told, though do not know personally, that many 
marriages are now not simply civil but religious as 
well. And there is a Baptist movement both in Poland 
and in Russia, the depth and significance of which 
can not be estimated. The Russian must venerate 
something. ^Watching the long queue standing for 
hours in the heat and the glare as they wait to pass 
through the Lenin tomb in the Red Square at Moscow, 
one getiB the impression of something more thah respect 
for a dead political leader. But it is useless to specu- 
kie about the Russian peasant — as Turgenev 

is like a mysterious unknown: who knows him? 
He does not even know himself.” There is, however, 
no doubt about the change in moral standards. Im- 
mediately after the Revolution there was a so-called 
liberation from the fetters of convention that led to 
considerable Ueense. Lenin strongly opposed this and 
tha new system was foundi to be pemioious and un- 
Wmrikable. The revolt against it came from the women 


and gathered force as the love of sp6rt began to de- 
velop ; football, volleyball, swimming, above all, para- 
chuting' — ^but not yet cricket or golf. There is perhaps 
no better tribute to Christian morality than the fact 
that the Russians have come to it not out of any 
acceptance of Christianity but because anything else 
did not answedr in practice. 

Children no longer receive religious instruction, but 
they are taught to do good work and to lead moral 
lives. Keen young people devote their spare time to 
the training of the children, so that the future may be 
happier than the past. And the most intense patriot- 
ism is drilled into them. Stalin's stirring invocation 
still holds them: “The supreme law of life” for the 
citizen “is to love his xmtive soil, language and people; 
to extol the talents, abilities and achievements of him- 
self and his fellow citizens ; to hate and reject all that 
does not make for the greatness of the Soviet Union, 
the fatherland of fatherlands.” 

One of the modern popular songs I heard in 1939 
proolaimed that “My country is rich and large ; it has 
fields and woods and beautiful cities, but its chief 
riches are its people, more free and happy than any- 
where else,” It is in tliis faith that the young Rus- 
sians have been brought up and this, combined with 
the peasant's deeply rooted and almost fanatical at- 
tachment to the land, accounts for the superb resis- 
tance they are now putting up. 

It is probably true that this war would never have 
arisen had there been in 1939 the same cooperation 
between Russia and Great Britain as exists to-day. 
It seems certain that the future peace of the world 
depends on a continuance of such friendly relations 
as will ensure similar cooperation whenever peace may 
be threatened. But friendly relations are possible 
only on a basis of mutual understanding and respect 
We shall always differ in many ways from the Rus- 
sians in otxr outlook and mode of life, and nothing is 
gained by slurring over the differences or pretending 
that our points of view are the same. Without giving 
way on any principles which we hold dear we can find 
much in common with the best of the Russians. Their 
history has been one long pageant of suffering, yet 
through it all has shone an intense feeling for human- 
ity, a desire for a better and happier life for those who 
come after us. It is vividly shown in their literature, 
in Tolstoi, in Dostoevsky, in Chekhov, in Gogol — even 
though some of their writings emphasize the gloomy 
depths of the Russian character just as their ballet 
reveals something of its dazzling heii^ts, “How 
mu<di anxiety,” says Tolstoi, “how much suffering we 
go through before happiness is our return t” And it 
constantly comes out in didly life in Russia: “Things 
|haw» been bad for me,” a workman once told me, 

U d0n*t mind; they be better for my children.” 
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The pkture of Russia I always like to remember is been. There surely we have a solid foimdalioix Ott 
that of my friend Sonia among the ehildren trying to which fruitful Anglo-Bussian friendriiip ea»t be 
ensure that their lives may be happier than hers has founded. 

SCIENTIFIC EVENTS 


DEATHS AND MEMORIALS 

Hbkbv Grangbr Knight^ since 1927 chief of the 
Bureau of Chemistry and Soils of the U. S. Depart- 
ment of Agriculture, died on July 13, at the age of 
sixty-three years. 

Captain William John Petbks, formerly chief 
magnetic observer of the Department of Terrestrial 
Magnetism of the Carnegie Institution of Washing- 
ton, died on January 10, at the age of seventy-nine 
years. 

Henbv Gerber Reist, who retired as clue£ of the 
alternating current engineering department of the 
General Electric Company in 1930, died on July 5. 
He was eighty years old. 

Dr, David William Cornelius, professor of phys- 
ics at the University of Chattanooga, Tennessee, died 
on June 2, at the age of fifty-seven years. 

Dr. William MoCully Jambs, for twenty-six 
years chief of the Hospital of Panama and of the 
Herrick Clinic, died on July 10, aged sixty-two years. 

Charles Carmichael Arthur Monro, assistant 
keeper in charge of Annelids in the zoological depart- 
ment of the British Museum (Natural History), died 
on June 21. 

According to Nature, it has been announced that 
among the Czechoslovak patriots recently executed by 
the Germans are a university dean and two professors, 
several secondary schoolmasters and a number of 
young men described as university students, although 
the universities have been closed for nearly two years. 
One of the professors was Professor Jaromir Samal, 
formerly professor of entomology in the Prague Col- 
lege of Agriculture, whose work had considerable local 
importance through his books in Czech on the anatomy 
and life-history of insects, on their ecology and their 
economic importance. Dr. Samal was forty-one years 
of age. 

The Journal of the American Medical Association 
reports that an annual W. J. and C. H. Mayo Memo- 
rial Lectureship in the field of medicine and surgery 
has been established at the Medical School of Dart-, 
mouth College, by Dr. and Mrs. Waltman Walters, 
Rochester, Minn. The memorial is established as 
stimulating factor in interesting men in medicine and 
surgery; particularly to call attention to the aecom^fj 
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plishmenta of Drs. W. J, and C. H. Mayo in these 
fields.” 

AWARDS OF THE SOCIAL SCIENCE 
RESEARCH COUNCIL 

SiXTY-PiVB awards, amounting to $77,700, for the 
academic year 1943-43, have been axinounced by the 
Social Science Research Council. The awards pro- 
vide for study and research in the fields of economies ; 
political science; sociology; statistics; political, social 
and economic history; cultural anthropology; social 
psychology; geography and related disciplines. 

Ten of the awards, carrying a basic stipend of from 
$1,800 to $2,500 for twelve months, plus travel allow- 
ance, cover post-doctoral research training fellow- 
ships to men and women under thirty-five years of age 
who possess the Ph.D. degree or its equivalent. These 
fellowships are granted for the purpose of milarging 
the research training and equipment of promising 
young students in social science through advanced 
study aud field experience. 

Fifteen appointments are pre-doctoral field fellow- 
ships which carry a basic stipend of $1,800 for twelve 
months plus travel allowance. The recipients are 
graduate students under thirty years of age who have 
completed all the requirements for the doctorate ex- 
cept the thesis. The purpose of these awards is to 
supplement formal graduate study by oi^rtanities 
for field work which will assure first-hand familiarity 
with the data of social science in the making. 

The remaining forty awards are research grants-in- 
aid designed to assist mature seholaxs in the comple- 
tion of research already well under way. These grants 
average about $400 and do not ordinarily exceed 
$1,000. Nine of these appointments were mad^ 
through a special fund specifically granted for tbe 
purpose of assisting and encouraging the resear^ of 
social science faculties in the South. The objectivei ; 
and requirements for eligibility are the same $8 tiiomr / 
governing the national grants-in-aidy but aj^Urations 
are restricted to fourteen southern states^ 

RETIREMENTS AND ? 

AT THE AMERICAN MUSEUM CH^ V 

NATURAL m«!S0m | 

A BEOBQANizATiON of 
in the American .Museum^ 'of ■ Natur^:, 
the retirement of four 
was announced <m. 
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illg pr«8id«iit of the muAeain and ehairman of the 
managem^t board. 

The retiring members are Dr. Ciark Wissler, cura- 
tor of anthropology; Dr. Frank M. Chapman, curator 
of birds; Dr. Bemum Broura, curator of vertebrate 
paleontology, and Dr. Willard G. Van Name, asso- 
ciate curator of Uving invertebrates. Each will con- 
tittne his work with the title emeritus. 

Dr. Wissler joined the staff in 1902 and was ap- 
pointed curator of anthropology in 1907. Over a 
period of thirty years his first-hand study of Indian 
tribes in the western United States, particularly the 
Sioux, Blackfeet and Gros Ventres, has resulted in 
many scientific and popular publications. Under his 
direction the anthropological exhibitions have ex- 
panded through four floors of the museum building 
to include not only a collection of North American 
Indian materials, but also the relics of Mayan, Aztec 
and Inca civilizations, the artifacts of prehistoric 
man, and existing primitive peoples in many parts 
of the world. Since 1937 Dr. Wissler has served as 
dean of ttie scientific staff and has also been professor 
of anthropology in the Institute of Human Relations 
at Yale University. Dr. Harry L. Shapiro, associate 
curator of physical anthropology, has been appointed 
chairman of the department of anthropology to suc- 
ceed Dr. Wissler. 

When Dr. Chapman went to the museum fifty-four 
3 rears ago, the bird collection consisted of only several 
hundred specimens, most of them on exhibition and 
very few available for purposes of study. Scientific 
expeditions were unheard of, except for those made 
by staff members in local areas. Through his leader- 
ship, the study collections of the Department of Birds 
have been increased in number to more than 750,000 
speoimtens. The first attempt in any museum to show 
birds in life-like habitat settings was made by Dr. 
Chapman with the creation of the Cobbs Island Bird 
Group, at the beginning of the century. Perhaps even 
more important is the part he has played in awaken- 
ing scmtiment for % protection of wild bird life. He 
will etUttmue research and exhibition work in the 
museum and plans to celebrate the fiftieth anniver- 
sary of the publioatioa of bis ^*Handbook of Birds of 
North wjti^ a new edition in 1945. 

Dr. Edimrt formerly curator of 

oeeatde bird% has been appointed cbakman of the 
Deparl^^ BvcSb] and Dr. John T. Summer, for- 
eneeutive ourator, becomes ctmator of that 

df Baihum is dmdat Synonymous 
rep^i^ such as 
Bront<yisur^>' A)ioaa.uros '-sa&d' 
reccfvCamd 


from the rock beds of North and South A.merica, Asia, 
Africa and Europe, the bones of these fossils have 
been recreated in the dinosaur halls, the most complete 
collection of its kind in the world. Dr. Brown has 
led some thirty expeditions since he went to the 
museum in 1897. The greater part of these explora- 
tions have been in the United States and Canada and 
from the fossil beds of Alberta, Wyoming, Montana, 
Colorado, Utah, to the southern borders of Texas. 
With his retirement, the department of paleontology 
is divided into three sections. Fossil reptiles will be 
incorporated in the department of amphibians and 
reptiles, with Dr, Edwin H. Colbert as chairman and 
acting curator of fossil reptiles, and Dr. Charles M. 
Bogert as acting curator of recent amphibians and 
reptiles. The division of fossil mammals, with Dr, 
George Gaylord Simpson as curator, has been made 
part of the department of mammals, of which Dr. 
Harold E. Anthony is the chairman and curator of 
recent mammals. Dr. Harold E. Yokes, formerly 
assistant curator of fossil invertebrates, has been ap- 
pointed associate curator of this branch within the 
department of invertebrates, headed by Dr. Roy W. 
Miner, chairman and curator of living invertebrates. 

Dr. Willard G. Van Name, a member of the depart- 
ment of invertebrates since 1917, has specialized in 
the research of marine life, especially in the Pacific. 
In expeditions along the coast of California, in the 
Philippines and other parts of the East Indies he 
has made valuable collections of small sea-life. Since 
1927 he has been a member of the trustees committee 
on conservation. His forthcoming writings will in- 
clude a monograph on his extensive research of the 
American ascidians. 

THE YALE UNIT, U. S. MILITARY HOSPITAL 

Thb Yale Unit, U. S. Military Hospital No. 39, 
including 48 physicians, 7 dentists, 103 nurses and 
civilian specialists, was mobilized by the U, S. Army 
for active war duty on July 15. The hospital unit 
is designed to accommodate 1,000 patients in a theater 
of military operations. It is a stationary hospital in 
the rear of a combat zone and probably will be used 
for foreign service. It is much larger than MobUe 
Hospital No. 39, which was organized by Yale in 
World War I, which was the first American hospital 
unit to land in France. This earlier surgical unit 
played an important role during the Bt. Mihiel offen- 
sive. 

A message has been sent to the unit from President 
Chariw Seymour of Yde and officials of the Tale 
of vikfedieine, School of Nursing and the New 
Haven Hosjpital. It is as foRows: 

M ym leave for aetive daty, we are maxiwm to extend 
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to you, on behalf of Yale and the New Haren community, 
our warm good wishes and our deep appreciation of the 
service which you are giving to the nation. 

University and town are consecrated to that service 
and all our traditions demand that it should be carried 
on in whatever field it can be made effective. There is 
no field more important than that which you enter, where 
you will bring to the armed forces in the hour of need 
the science and the art of doctor and nurse. We are proud 
that through you Yale and the Now Haven Hospital have 
the privilege of serving the American people. 

The greeting is sent to the unit 'Svith affection and 
respect” and is signed by President Seymour; Dean 
Francis G, Blake, of the School of Medicine; Dean 
Effie J. Taylor, of the School of Nursing; Harry 
C. Knight, of New Haven, president of the General 
Hospital Society of Connecticut; Thomas W. Far- 
nam, chairman of the executive committee of the New 
Haven Hospital, and James A. Hamilton, director of 
the New Haven Hospital. 

U. S. Military Hospital No. 39 will now undergo 
a period of training in military hospital techniques in 
the United States prior to engaging on actual field 
service. The present staff will be supplemented by 


500 enlisted men, some of whom will be drawn from 
the New Haven area. 

The bulk of the nursing personnel are either gradu- 
ates from or members of the faculty of the Yale School 
of Nursing, or are present or former members of the 
New Haven Hospital nursing staff. Thirty are gradu- 
ates of the Yale School of Nursing. All members of 
the medical personnel hold positions on the faculty 
of the Yale School of Medicine and the New Haven 
Hospital, Of this group 26 doctors are already on 
active duty in various Army hospitals and joined the 
unit at the point of mobilization. The commanding 
officer of the unit will be a colonel of the Army Medi- 
cal Corps, designated by the War Department. 

Dr. James C. Fox, Jr., clinical professor of neurol- 
ogy at the Yale School of Medicine, has been acting 
as director of the unit for the past two years during 
its period of organization. He now becomes chief of 
the medical service with the rank of lieutenant colonel. 
Dr. Ashley W. Oughterson, associate professor of 
surgery, will be chief of the surgical service with the 
rank of lieutenant colonel. Dr. Oughterson has been 
on active Army service for the past six months at 
various posts. 


SCIENTIFIC NOTES AND NEWS 


TiiR degree of doctor honoris causa has been con- 
ferred by the Catholic University of Chile on Dr. 
George W. Corner, director of the department of 
embryology of the Carnegie Institution of Washing- 
ton. 

The Friedenwald Medal of the American Qastro- 
Enterological Association was presented on June 8 
during the Atlantic City meeting to Dr. Max Einhorn, 
since 1896 professor of medicine at the New York 
Post-Graduate Medical School, Columbia University, 
for “outstanding achievements in the field of gastro- 
enterology and for the invention and putting into 
practical use of many instruments of precision used 
in the study of digestive diseases.” 

The Borden Prize, a gold medal and $1,000, of the 
American Dairy Science Association was presented to 
Dr. Hugo H. Sommer, professor of dairy industry at 
the University of Wisconsin, at the recent annual 
meeting of the association. 

An Associated Press dispatch states that Sir Arthur 
Hope, governor of Madras, decorated Sir Chandrase- 
khara Venkata Raman on July 16 with the medal of 
the Franklin Institute, Philadelphia, for “preeminent 
service in the scientific sphere,” Sir Chandrasekhara 
was unable to go to America to receive the medal in 
person. 

Db. Richard W. Wilkinson, Washington, on May 


20 was presented with the Frank E. Gibson Award 
at a meeting of the Washington Medical and Surgical 
Society, for his “original and outstanding paper on 
ophthalmology.” The prize is given in recognition 
“of meritorious contributions to medical science.” It 
was established in 1937 in honor of Dr. Frank E. 
Gibson, permanent treasurer of the society, 

A. Gouge has been elected president of the British 
Royal Aeronautical Society for the year 1942-43. 
E. F. Relf, superintendent of the Aerodynamics De- 
partment, National Physical Laboratory, and Dr. H. 
Boxbee-Cox, deputy director of scientific research at 
the Ministry of Aircraft Production, have been elected 
vice-presidents. 

The Eastern Section of the Seiamological Society 
of America did not hold its annual meeting this year 
because of the war situation, A mail ballot was held 
for the election of officers for the year beginning 
on July 1, and the following were elected; Chair- 
man, Elwyn L. Perry, Williams College; Fies-choir- 
wan, William A. Lynch, Fordham University; S^cre^ 
tary, Florence flobertson, St. Louis University; Trso- 
surer, James T. Wilson, University of Michx^; and 
Fifth Member of the Es>ecutive Committee, Ralph 
Bodle, U, S. Coast and Geodetic Survey. 

At the University of London the title of professor 
emeritus of anatomy in the umversily has been eon- 
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ferred on Dr. J. E. S. Fraser, who resigned from the 
ehair of anatomy at St. Mary’s Hospital Medical 
School in March, 1940. The degree of D.Sc. has been 
conferred on Dr. E. V, Christie, professor of medicine 
at St. Bartholomew’s Hospital Medical College. 

Db. Oskar Wintbrsteikbr, formerly professor of 
biochemistry, College of Physicians and Surgeons, 
Columbia University, and since 1941 head of the bio- 
chemistry department of the Squibb Institute for 
Medical Research at New Brunswick, N. J., has been 
appointed honorary professor of biochemistry at Rut- 
gers University. 

Dr. Mark II, Ingraham, since 1932 head of the 
department of mathematics of the University of Wis- 
consin, has been appointed dean of the College of 
Letters and Science. \ 

George P. Rea, whose resignation as president of 
the Now York Curb Exchange became effective on 
June 30, has been elected president of the Drexel In- 
stitute of Technologry» Philadelphia. He will take up 
his new work on Augiist 1. 

Aooobding to a report in the Times, London, the 
trustees of the Lady Tata Memorial Fund announce 
that, on the recommendation of the Scientific Advisory 
Committee, they have agreed, if circumstances permit, 
to make the following awards for research in blood 
diseases, with special reference to leukemia, in the 
academic year beginning on October 1, 1942; Grants 
for research expenses — Professor J. Furth (New 
York) ; Dr. P. A. Gorer (London) ; Dr. A. H. T. 
Robb-Smith (Oxford) ; Professor L. Doljanski (Jeru- 
salem) ; part-time personal grunt for assistance, Dr. 
W. Jacobson (Cambridge). 

Db. Lon A. Hawkins, physiologist, who -has been 
connected for thirty-five years with the U. 8. Depart- 
ment of Agriculture, has retired as head of the Divi- 
sion of Control Investigations in the Bureau of 
Entomology and Plant Quarantine. Curtis P. 
Clausen, in charge of the Division of Foreign Insect 
Parasite Introductidn, will take over the work of the 
Division of Control Investigations until a successor 
to Dr. Hawkins is appointed. 

Da. Ernest Lyman Stbbbins, since 1940 professor 
of epidemiology at the College of Physicians and 
Suigeons of Columbia University, who for two years 
previously served as Assistant Commissioner of 
Health of the City of New York, has Ijeen appointed 
to succeed Dr. John L. Rice, Commissioner of Health, 
who recently resigned for reasons of health. Dr. Rice 
wiU serve as spedol consultant to the Department of 
Heal^ 

Bil Lome B. Fuskneb, member of the Department 


of Embryology of the Carnegie Institqtion of Wash- 
ington, has been given leave of absence from the 
laboratory in Baltimore to serve as aide to the Com- 
mittee on Aviation Medicine of the National Research 
Council. Dr. S. R. M. Reynolds is also on leave of 
absence, having been commisBioned First Lieutenant 
in the Army Air Force and attached to the School of 
Aviation Medicine at Randolph Field, Texas. 

Dr. Ernest M. Lioon, associate professor of psy- 
chology at Union College, Schenectady, has been ap- 
pointed an expert consultant to the Secretary of War. 
He will lecture to personnel classes at Fort Washing- 
ton, continuing his research work at Union College. 

Dr. j. Edward Todd has been appointed assistant 
to Harry F. Lewis, dean of the Institute of Paper 
Chemistry. From 1928 to 1937 he was director of 
admissions, secretary of personnel service and assist- 
ant professor of psychology and education at Carleton 
College. From 1937 to 1941, he occupied similar 
positions at Springfield College. 

Dr. Harry E. Kleinschmidt, of New York, has 
resigned as a member of the staff of the National 
Tuberculosis Association, effective at the end of the 
summer. He has been since 1929 director of health 
education. 

Db. Elliott Carr Cutler, Moseley professor of 
surgery at the Harvard Medical School and chief 
surgeon at the Peter Bent Brigham Hospital, Boston, 
has returned to active duty with the U. S. Array after 
an interval of twenty-throe years. 

According to the J ournal of the American Medical 
Association, two members of the Subcommittee on 
Industrial Health and Medicine of the Health and 
Medical Committee — Dr. W. C. Sawyer and W. P. 
Yant — are now in Great Britain as representatives 
of the United States Government to study the indus- 
trial hygiene program in British war industries. Dr. 
Sawyer is a new member of the subcommittee, replac- 
ing Dr. Lloyd M. Noland, who recently resigned. 

Db. Evan Clifford Williams, director of research 
and vice-president of the Shell Development Com- 
pany, California, and for the last year vice-president 
and director of research of General Mills, Inc., Min- 
neapolis, has been appointed chemical director and 
vice-president of the General Aniline and Film Cor- 
poration, New York, N. Y., and has been elected a 
member of the board of directors. From 1023 to 
1928 Dr. Williams was Ramsay Memorial professor 
of chemical engineering at the University of London. 

The eighty-fourth annual meeting of the American 
Dental Association, planned to be held in Boston at 
e end of August, has been postponed for the dura- 
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tion of the war. The hotiae delegates, standiag com* 
xoittees and board of trustees will meet in St. Louis to 
transact the essential bnainess of the association. 

ANNOTOCBKSiNr is made by the Chicago Section of 
the American Chemical Society of a change in dates 
and location for its second National Chemical Exposi- 
tion, owing to the acquisition by the United States 
Anny of the Stevens Hotel in Chicago. The exposi- 
tion and conference have been transferred to the 
Sherman Hotel, at Clark and Randolph Streets, and 
will take place from November 24 to 29 instead of a 
week earlier as originally planned. Adequate space 
will be available for an exhibit about twice as large 
as the first exposition sponsored by the Chicago Sec- 
tion in 1940. 

The Geological Society of America was represented 
at a conference held in Boston, in December, 1941, to 
consider the advisability of establishing a Commission 
on the Classification and Nomenclature of Rock Units. 
The representatives — Carl 0. Dunbar, G. Marshall 
Kay and W. H. Twenhofel — have been continued 
through the present year to assist in the establishment 
of the permanent commission. The objects of tliese 
conferences are to bring together, under the joint 
auspices of the Association of American State Geolo- 
gists, the American Association of Petroleum Geolo- 
gists, the U. S. Geological Survey, the Geological 
Survey of Canada and the Geological Society of 
America, representatives of active American stratig- 
raphers for debate and discussion of principles and 
current practices in stratigraphic nomenclature. 

It is stated in Nature that men of science in Great 
Britain now have the opportunity of exchanging scien- 
tific communications and inquiries with the U.S.S.R. 
through ofiScial channels, A conference was recently 
called at the Royal Society’s rooms to discuss the 
development of contacts between British and Russian 
scientific workers. A committee was appointed to ex- 
amine the possibilities, and its work has been greatly 
facilitated by the sympathetic attitude of the Embassy 
of the U.S.S.R. The following procedure has been 
approved by the bodies concerned. Letters addressed 
by individual British men of science to individual Rus- 
sian men of science, or communications from British 
scientific and technical societies to the corresponding 
Russian societies, can be forwarded either to Sir John 
Russell, F.R,S,, Ministry of Information, London, or 
J. G. Crowther, the British Council, London. They 
will take the necessary steps to forward the eommuni- 
cations to the U.S.S.R. 

The loan fund of $5,000,000 voted by Congress to 
help college students speed up their training foir 


Von. 9$^ iro. §m 

teehnieal and profesinional jobs will be av«3ablo Socm, 
aooording to an announeetzient made by Paul V. 
HoNutt, chairman of the War Manpower Commis- 
sion. Monthly loans amounting to not more than 
$500 a year, at 24 per cent, interest annually and ean- 
eelled if the student is drafted during training, will 
be made directly to students by eoUeges or universi- 
ties and by public or coliege-connected agencies. 
Federal funds will be allocated to the loaning institu- 
tions by the U. S. Office of Education on the submis- 
sion of estimates of the amount of money for such 
loans. Bulletins announcing the program are being 
sent to aU colleges and universities in the United 
States by the Office of Education. This financial 
assistance will permit students to pursue intensive 
programs of study which will prepare them as soon as 
possible to meet the growing need for technicians. 
Loans will be made to students in engineering, physios, 
chemistry, medicine, dentistry, pharma<^ and veteri- 
nary medicine, who are within two years of completing 
their work. The program is an outgrowth of recom- 
mendations by the Office of Education Wartime Com- 
mission which conducted studies of the need of acceler- 
ated programs in colleges. Plans for administration 
of the student loan fund are being developed by Dr. 
Fred J. Kelly, chief of the Division of Higher Edu- 
cation, Office of Education. They will be submitted 
by John W. Studebaker, U. S. Commissioner of Edu- 
cation, to Mr. McNutt for approval. 

It is planned to issue a new series of pocket-sixe 
books entitled ^‘The Treasury of Science’’ under the 
control of a board of editors which now includes 
among its members Dr. Alvin Johnson, director of the 
New School for Social Research; Professor Harlow 
Shapley, director of Harvard College Observatory, 
and Dr. Alfred Cohn, of the Rockefeller Institute 
for Medical Research. The object is to midee avail- 
able to students and to the reading pubUc the best 
general statement in each science. The series will be 
published by the L. B. Fischer Publishing Corpora^ 
tion, New York City. 

The council of the Gkoiogical Society of Ameriea 
has approved the preparation of a directory pf North 
American geologists patterned somewhat after ihe 
^Hntemationaler Qeologen und Mineralogen Haleii- 
der,” lost printed in 1937. Names are bie^ gathered 
from the membership lists of the national g^ogieal 
societies. For names of additional geolop|lt» tt to 
planned to check the lists which are expect^ to ins4 
spmise to an appeal, dtotrtimted vtith 
Roster questionnaire, lot names of 
ing in geology since 1932. ^he 
name, position and address, ae iriiB ^ 
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departkiseiits asid iiuititutioiis and their per- Webb, of Eoehester, N. T. Tbe oollection was ao- 
eottnelt qixired through tbe interest of Stanley Field, president 

of the museum. According to Dr. Frits Haas, curator 
A oc^aiBonoK of mollusks, from waters all over the of lower invertebrates, the permanent acientidc value 
world, has been added to the department of zoology of the collection is enhanced by the fact that it in* 

of Held Museum of Natural History. It includes eludes other important private collections which Mr. 

more than 100,000 specimens of shells, accumulated Webb had purchased in Europe and America, some 
during a period of some forty years by Walter F. of them dating as far back as the eighteen-sixties. 

DISCUSSION 


JOINTING IN THE COAL BEDS OF OHIO 

Thb results obtained from a study of jointing in 
the coal beds of Ohio are interesting. From data 
secured by Held work and from engineers and opera- 
tors, some important facts have come to light. Tbe 
jointing or cleat, as it is commonly known, shows 
remarkable regularity or imiformity in trend. The 
joints appear to follow the trend of the Appalachians 
to the east. The direction of the joints appear to be 
the same, even though more than one coal bed is in- 
volved. In Mahoning, Columbiana, Stark, Tuscara- 
was, Wayne, Holmes, Belmont, Jefferson, Harrison, 
Carroll, Guernsey and Noble counties, the joints occur 
in two sets commonly known as the face and the butt 
joints. The two systems occur at right angles to each 
other, one set running in a northeast-southwest direc- 
tion and the other having a northwest-southeast trend. 
Farther south in Muskingum, Perry, Hocking, Athens 
and Morgan counties, one system trends in a direction 
a few degrees west of north and the other at right 
angles, has a course running a few degrees north of 
eafi^ or nearly east and west. 

There is a variety of opinion as to the origin of the 
cleat in coal. One group of geologists believe that the 
cause 'is inherent in the coal itself, and that jointing 
is the result of contraction from the loss of gases such 
as methane and carbon dioxide, moisture, and the 
rearrangement of the carbon compounds, which has 
censed loss of subatanoe. The other group are con- 
vinced ^t the ct^t is tbe result of tectonic forces. 
Tbe writer is indinW to follow Uie latter group. It is 
dlftcnlt to expkin the reauuclcable tmif ormity in direc- 
tion ai the joints and the paralkhsm with the Appa- 
unless we assume diastropbie movements. 
Moi^ver^ ihrinkage of coal, one would assume, would 
pmhiM Jbinti&g in aU direetkms. 

A»D THE 


has recently been reviewed by Winter.^ Winteris re- 
port dealt especially with the question of whether 
psychology was or was not included among the group 
of sciences which satisfy the science requirement for 
the A.B. degree. Of the 75 institutions listed, 13 (or 
17 per cent.) had no laboratory science requirement 
for the A.B. degree; 18 of the remaining 62 institu- 
tions (29 per cent, of the 62) accepted psychology as 
satisfying the laboratory sclenco requirement for the 
A.B. degree; 44 of the 62 institutions (71 per cent.) 
did not accept psychology to satisfy the laboratory 
science requirement for the A.B. degree. 

Subsequent to the initial publication of these figures, 
a note by Courts® disclosed that tbe University of Mis- 
souri, which was classified as not accepting psychology 
to satisfy the science requirement for the A.B. degpree, 
had changed its policy in 1939^0, and now accepted 
psychology. In view of the fact that Winteris original 
data were obtained in 1937, it appeared likely to the 
present writer that other similar changes might have 
occurred during the 5-year interim. On the strength 
of this supposition a questionnaire was sent to the 
43 institutions (excepting the University of Missouri) 
which were originally classified as not including psy- 
chology among the sciences which satisfy the require- 
ments for the A.B. degree. Replies were received 
from 42 of those to which requests were sent — ^a re- 
markably high percentage of returns. The results 
show several changes from the tabulation reported by 
Winter. 

(1) Thirty -six of the 44 remain in the negative cate- 
gory. (We here classify the single uomTesponding insti- 
tution along with those which voted negatively.) 

(2) Three which formerly did not accept psychology 
to satisfy the seienee requirement for the A.B. degree now 
accept it. These three are, the University of Chicago, 
the University of Colorado and North Dakota University. 
With the University of Missouri, a total of 4 wMch 
formerly did not accept psychology to satisfy the sdeiiee 
requirement notr do so. 

(8) Four of the original 44 r^rted special extennat 
!x^ tdrSumstances, to wit: 

<a} The Massachusetts Xnstitatc of Technology gives 

\ m Winter^ EotBWC»L ft54^ 

I : OF. A, Courts, 8cimci^95: 276, 1942. 
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no AJB, degree^ hence should not be listed as ''not accept- 
ing " psychology to satisfy the science requirement it does 
not have. 

(b) Similarly the University of Florida, although it 
gives the A.B. degree, has no science requirement in con- 
nection with that degree. 

(e) At Rutgers and Vanderbilt Universities, the A.B. 
laboratory sciences are placed in the work of the Junior 
Division, Psychology is in the Senior Division, where it 
is accepted as a laboratory science. 

These recent changes necessitate corrections in the 
material published by Winter. The tabulation now 
stands as follows : 

(1) Fifteen of the original 75 institutions have no 
laboratory requirement for the A.B. degree. (One of 
these, the Massachusetts Institute of Technology, does not 
give the A.B. degree.) 

(2) Twenty-two of the remaining 60 institutions (37 
per cent.) now accept psychology to satisfy the A.B. 
laboratory science requirement. 

(3) Thirty-six of the 60 institutions (60 per cent.) do 
not accept psychology to satisfy the laboratory science 
requirement. 

(4) Two consider it too advanced for this basic re- 
quirement. 

The increase from 29 to 37 per cent, acceptance in 5 
years may be token os evidence of a definite trend 
toward the inclusion of psychology among the labora- 
tory sciences which satisfy the requirements for the 
A.B. degree. 

W. N. Kellogg 

Indiana University 

AN EXPANDING UNIVERSE AN INDETER- 
MINATE PROBLEM 

Certain fundamentally important considerations in 
connection with this and other problems appear to 
have been overlooked or neglected in many writings 
and discussions of questions in ultra remote astronomy. 

Nothing can possibly be known or ascertained about 
an object one hundred million light years dktant from 
the earth, later than conditions as they were one hun- 
dred million years ago. It is wholly unwarrantable 
to assume that no material changes have taken place 
in that immensely long period of time and that condi- 
tions that we observe now are the same as those that 
exist at present. In other words, there is a complete 
absence of any certainty that changes which might 
entirely invalidate any deductions or conclusions based 
on this assumption have not taken place since the date 
of the latest available evidence. 

For two objects distant, respectively, one hundred 
million and two hundred million light years from us, 
in the same region of the sky, we have no basis for 
considering their relative contemporaneous positions^ 
and other conditions except upon an assumption that 


no relative changes had taken place, up to one hundred 
million years ago, during the preceding one hundred 
million years. Such an assumption is manifestly quite 
untenable, or at least problematical. 

The light-year, as the unit of measurement for great 
astronomical distances, is really one yearly light mile^ 
age. It might better be designated one Y L M, 

The problem of whether the universe Ls “expanding^' 
now or not is something like trying to determine sev- 
eral unknown quantities from a less number of inde- 
pendent equations than the number of values sought. 
The problem is not solvable : It is indeterminate. 

John Millis 

Cleveland, Ohio 

NICOTINIC ACID 

The reaction of the public to hastily reviewed or 
hastily read scientific articles, especially those relating 
to diets, vitamins or tumor growth, Ls something that 
deserves consideration. A good example may be 
pointed out in regard to nicotinic acid. The only 
reason for changing its name to "niacin^* was because 
of the unfortunate linking in the lay mind of nico- 
tinic acid and tobacco. In regard to hastily reviewed 
articles, one news release headlined an article dealing 
with the fortification of white bread by nicotinic acid — 
"Tobacco in Your Bread” I The lay response to this 
article may well be imagined. 

The recent work dealing with cancer induced by the 
feeding of butter-yellow and modifications by specific 
diets is definitely newsworthy and probably headed for 
popularized review. I do not believe that any amount 
of explanation will suffice to separate "butter-yellow^' 
from “butter” in the lay mind, and I therefore would 
like to enter a suggestion that steps be taken to change 
the name of "butter-yellow” to a form that does not 
have such an undesirable connotation. 

James E. Enright 

Director, Bureau of Communicable Diseases 
Honolulu, Hawah 

BIOGRAPHY OF THE EARTH 
In my recent popular book, “Biography of the 
Earth” (Viking Pr^s, 1941), representing an attempt 
of synthesis of to-day^s astronomical, geophysical, geo- 
logical and paleobiological knowledge concerning the 
history of our globe, 1 have used to a lai^ extent the 
results of Professor Charles Sohuehert, of Yale Uni- 
versity, on the distribution of waters and lands in past 
geological epochs. In doing so I was acting under the 
conviction that the published results of any scientifle 
research become an intrinsic part of soienoe, and can 
bemused freely for the purpose of further study or 
popularization. Professor Sdiucbert informs me, 
however, that in this cm the situation is ditferent, 
since the results collected in his palec^fecgraphica} 
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maps were copyrighted. In view of this fact, I am 
extremely sorry for having committed a mistake of 
using Professor Schuchert's interesting and informa- 
tive results without first consulting him on that matter, 


and deeply apologise for hurting, though unwillingly, 
his feelings of ownership in that mattef. 

G. Gamow 

The Gbobqb Washington TTniveesitt 


SPECIAL CORRESPONDENCE 


FIELD MUSEUM PALEONTOLOGICAL 
EXPEDITION TO HONDURAS 

A PALKONTOiiOGiCAii expedition of Field Museum of 
Natural History worked in the Republic of Honduras 
from early November, 1941, until April, 1942. The 
personnel consisted of Paul 0. McGrew as leader and 
Albert A. Potter, of the Nebraska State Teachers CJol- 
lege, Chadron, Nebraska, as assistant. Sefior Eliseo 
Carabantes was employed during most of the work 
and various other Honduran assistants were edgaged 
from time to time. 

The object of the expedition was to collect fossil 
mammals. Particular interest in fossils from Hon- 
duras arises from the geographic position of that 
country. Practically nothing is known of fossils from 
tropical America, and answers to several perplexing 
paleontological problems might be gained from study 
of fossils from that region. Data bearing on the 
accurate dating of the emergence of the Panamanian 
land bridge, on the dating of the Tehuantepec marine 
portal, on the still-existing environmental barrier be- 
tween the two continents of the Western Hemisphere, 
on the value of homotaxis in correlation between de- 
posits in northern and southern latitudes and on other 
problems might well be expected. 

Three months were spent in the early Pliocene de- 
posits of the Departamento de Gracias. These beds 
were worked briefly in 1937-38 by an expedition from 
the University of Chicago and previously reported 
upon.i Here a large collection of the dwarfed horse, 
Pliohippt^s honduremia, was obtained. In addition 
fossils of dog, mastodon, rhinoceros, deer, camel and 


some reptiles were collected. All forms found were 
definitely of northern origin. 

In the Departamento de Copan a deposit was dis- 
covered which produced an interesting and beautifully 
preserved collection of late Pleistocene mammals. 
This site was successfully quarried. Among the speci- 
mens collected were Toxodon, Glyptodon (t) and 
Megatherium as immigrants from South America, and 
Equus, Camelops ( f ) and Felts concolor of North 
American origin. Of Megatherium an essentially 
complete skeleton was obtained. The Toxodon is of 
particular interest, as it is the most northern occur- 
rence of this group of South American mammals so 
far recorded. In 1886 Leidy reported a lower molar 
and a broken incisor from Nicaragua. Temporary 
conditions made it impossible to complete excavation 
in this Pleistocene quarry, but it is fervently hoped 
that in the not-too-distant future work there may be 
resumed. 

Because of the uncertainty of water transportation, 
practically all the material was stored in Guatemala, 
where it will probably have to remain until the termi- 
nation of the war. Consequently, its study and the 
determination of its bearing on the above-mentioned 
problems will necessarily be delayed. It may be stated, 
however, that the Pliocene fauna supports the conclu- 
sions previously reported and that the Pleistocene 
fauna should throw new light on our problems. 

Sincere thanks are due to the government and people 
of Honduras, who cooperated in every possible way 
to make the expedition a success. 

Paul 0. McGrew 

Field Museum or Natural Histoet 


QUOTATIONS 


SOME SIGNIFICANT FINDINGS OF THE 
EXPERIMENT STATIONS IN 1941 
The preparation of the annual report to Congress 
by the Office of Experiment Stations on the work and 
expenditures of the agricultural experiment stations 
for the fiscal year ended June 30, 1941, has brought 
together the usual progress reports of the more than 
3,000 federal grant projects active at the stations 
during that year. It is now expected that in due 
course these a^vities will bo discussed in that report, 
but on an abbreviated basis in conformity with the 

jA 0. Olson and P. O. McGrew, BuU. 52: 

191^1244, 1941. 


national need and policy to conserve both paper and 
the printing funds. In the meantime the opportunity 
is being availed of to place on record brief statements 
of a few of the more significant accomplishments. 
These examples have been selected as representative 
of the subject matter fields covered in station research 
and the varied agricultural conditions and problems 
of the states and territones. They are based on state- 
ments as to the work done and the progress made 
under each* active federal project, prepared by project 
leaders and made available to the office by the station 
directors. It needs scarcely be emphasised that they 
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are to be regarded as typical of the work bat in no 
sexm inclusive. The order of presentation is also 
largely random. 

A simple low-cost plastic material from cottonseed- 
hull bran for the manufacture of sheaves for textile 
looms has been perfected by the Tennessee Station 
and developed in a commercial molding plant. Sev- 
eral hundred thousand of these sheaves already are 
in practical use and are demonstrating their superior- 
ity to those made of other plastics. Utilization of 
cottonseed-hull plastics for special purposes where 
strength and hardness are required promises to in- 
crease appreciably the value of a cheap by-product 
of the cotton-production industry. 

A coumarin compound has been isolated by the 
Wisconsin Station from sweet clover and identified as 
an anti-blood-clotting factor. Selective breeding of 
sweet clovers of low coumarin content is now possible 
to obviate the disease of cattle which sometimes devel- 
ops from sweet-clover feeding and may cause bleeding 
to death from wounds. The discovery has also been 
found of value in human medicine, as the new com- 
pound and others related to it may be used in treating 
human diseases in which it is desirable to lengthen the 
clotting time of the blood. 

Studies by the Kansas Station on the milling and 
baking quality of wheat indicate that undue impor- 
tance has been given to test weight in grading wheat 
that has been swelled by exposure to rain. When the 
test weight of Turkey wheat of good quality was re- 
duced as much as 6 pounds per bushel by wetting, a 
degree which would have meant heavy discounts if 
sold commercially, milling value was affected to only 
a negligible extent and in most cases the baking quali- 
ties were not impaired materially. 

Improvements by the New Mexico Station in pinto 
beans as to color, maturity and rust resistance have 
resulted in three new strains which have shown an 
increased value at average prices in New Mexico of 
about $2 per acre on dry land and of $H on irrigated 
land. Sufficient seed was expected to be available in 
1942 for the entire state. 

Following studies by the Maine Station, a 3 rield 
equivalent to at least 5,000 pounds of 4 per cent, milk 
per acre is being produced in that state with Ladino 
clover. This is from 1,000 to 1,500 pounds more than 
is usually obtained with common grassland crops on 
fertile soil. 

Pasteurization of diH pickles shortly after the com- 
pletion of the curing period was found by the North 
Carolina Station, in cooperation with the department, 
to preserve crispness of flavor long after unpasteur- 
ized pickles have become unsalable beeause of soften- 
ing. This development is seen as a boon to dill-pickle 
packers, especially in the Southern states. 


Yol. ^ 

Pailures to control rod scale insects, <nus of the 
most important pests of eitrus, by f amigati(m with 
hydrocyanic acid have been found by Hkt CaMomia 
Station to be due to the abiUty of certain resistant 
races of these insects to dose their spiraeles (breath- 
ing pores) when exposed to the gas and to keep thmn 
closed for at least 30 minutes. A search is being made 
for substances which can be combined with hydro- 
cyanic acid and will result in earlier opening of the 
spiracles. 

Double-hill planting of tomatoes was found by the 
Utah Station, in cooperation with the department, to 
reduce greatly the loss of plants by beet leaiShopper 
attacks and transmission of curly-top disease. Even 
under light infestation the increased yield paid for the 
extra plants needed. Cheesecloth covers were also 
effective but ordinarily too expensive. 

A mixture of chloronaphthaiene oil and crystal 
naphthalene 3 : 1, developed by the Massachusetts 
Station, gave complete control of red spider of car- 
nations in greenhouses and was less expensive than 
naphthalene alone. 

In a search for cheaper sources of nitrogen in 
animal feeding, experiments with urea, a non-protein 
compound in which the nitrogen generally costs only 
from one fourth to one third as much as its equivalent 
in the usual protein supplements, have been carried on 
in several States and Hawaii. The Wisebnsin Station 
obtained very favorable results with urea as compared 
with linseed meal for dairy cows as to milk produc- 
tion, butterfat, protein, and vitamin C content of tile 
milk, and the production of normal calves. In iamb 
feeding a lower value for urea than for linseed meal 
has been obtained by the New York (Cornell) Station 
when used as a practically exclusive source of nitro- 
gen, but with equal parts of the two feeds the com- 
bination was only slightly less valuable than linseed 
meal alone. 

Wide variations in fertilizer requirements of sugar- 
cane under different environmental eonditions have 
made eoonomieal use of fertilizers diffieolt of deter- 
mination. The Hawaii Station, in cooperation wi^ ^ 
the Hawaiian Sugar PlaiKtm Association, baa found 
that by sampling the sheath of the young mature leaf 
and determining the content of sugar, water and 
minerals, a very reliable guide for fertiiiiai^ and 
irrigating can be obtained, based on knoira 
on soil types under loeal eonditions of light and tem*^ 
perature. Su^ intensive appUeatkms of ina^aniaiAi} 
sekntifle knowledge promises to eobts ol 

duction by securing sugar aocumidatiM 
^highest levri posrible. Ws ^ 
tion to tile econ^c sbriiSilgr of a texritc^ 
depmident on 'in''pri»dari^ 

ovwp a'auarter of a ioMm 
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l^iie llifliondi Stati<w has saeceeded ia (dunueally 
c M n b i aiB g the prot^ of sldm milk with iodine to 
ptodoee an artiileial tiiyroproteia which haa the 
phynelogioiil properties of ihyroid substance. In 
short feeding trials, milk production of goats was in- 
creased by feeding 6 to 10 gm daily 'of the artificial 


ttg^proteia, and cows which were falling att in mille 
prodnetum were ati m nlated to produce itaore milk by 
feeding 50 to 100 gm daily. This cheap source of 
thyroprotein may prove a practical way of increasing 
mUk production of dairy cattle.— j?«pmment Station 
Beeord. 


SCIENTIFIC BOOK^ 


Muscle, Vol. 3, Biological Symposia. Edited by 
WALLAoa 0. Pknk. ix + 370 pp. Lancaster, Pa.: 
Jaques Cattell Press, 1941. $3.50. 


Ik the explosive^ self-restituting phenomena associ- 
ated with the substance myosin, muscle presents a 
challenge to many minds. “As a gadget which works,” 
remarks the editor, “it has an obvious fascmatiqn for 
any boy or girL It has,” he adds, ^^a similar fascina- 
tion for physiologists, the What-makes-it-go boys of 
biology.” Augmented by additions to the initial list, 
the^ range of this symposium stretches from the rigors 
of bio-mathematics to the whimsies of bio-reminis- 


cence; indeed, from the mechanics of powerful loco- 
motor systems to that of the submicroscopic protein 
particle. 


With rare technical skill, the Eamseys have sub- 
jected the individual muscle fiber to msny crucial tests. 
That the functionally end-plateless fiber can be, 
throughput, both receiver and transmitter of excita- 
tion is strongly supported in their experiments. One 
of the most interesting of these reveals a sing^ular 
perversity on the part of fibers permitted to shorten 
to 60-70 per cent of resting length. In this “delta” 
state the fiber, among other changes, loses its intrinsic 
property to relax. 


As an outgrowth from a discussion of the above 
studies, y. H. Prattle historical sketch of the all-or- 
noue concept as applied to muscle seeks its motive in 


Baavief^s axpression, hi devise du eoeur. The type of 
respoiuke fanmdated by tibia “motto” is compared as a 
xmrm deviations common to museular behavior. 

Hv JL Blair analyses mathematically the alternative 
l^timp of tibe eiuAtsdory process: a thrediold quan- 
tity of 1(^ change, and a phase of subsidence when 
titat <^ange falk of tbresludd value. It is evi- 
dent t|^t t}^ is charted by the strength-duration 
the conditions ate treated with reference to 
siai^e poie:^Ue mem^ 
as the double. Dr. 
t)w ingenio^ expertinents on 

hi traditionally 
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fashion with a concomitant action potential f E. 
Bolder makes the distinction between the “multi-unit” 
type of smooth muscle, dependent upon outside in- 
nervation, and the automatic “visceral” (syncytial) 
type. Their potentials are interpreted respectively 
as (1) bursts of impulses referable to the discharge 
of discrete motor units; (2) repetitive impulses ac- 
companying syncytial conduction. The rat^s ureter 
presents a special case, with potential-complex typi- 
cally cardiac. 

A. S, Gilson, Jr., assuming protoplasmic continuity 
in smooth muscle, suggests that lack of uniformity in 
sire of bridges may explain the electrical irregulari- 
ties; and suggests that repetitive activity of one cell 
might simulate the responses of a group. 

It is pointed out by A. Rosenblueth that smooth 
muscle is conductively heterogeneous. Long fibers, 
striated or smooth, show much the same type of con- 
duction — ^an all-or-none effect, with potential ahead of 
contraction. As in Bozler^s experiments, the same may 
be true of the short, presumably syncytial uterine 
muscle during estrus. Nictitating membrane and 
pilomotors fail to share the conductive function : here 
the diffusion of a chemical mediator can be invoked to 
explain nervous control of relatively distant cells. 

The nerve-muscle junction is examined by T, P. 
Feng, chiefly in the light of Wedensky inhibition. 
Numerous important sub-topics conclude with “Local 
Potentials in Non-curarised Muscle.” These, in sum- 
mating, resemble those in completely ourarized muscle, 
although probably not strictly localized to the end- 
plate. The many data analyzed lead to the following 
via media: 

If the spike potential and the liberation of AC [acetyl- 
choline] in the nerve endings are intimately coupled con- 
comitant events, the least arbitrary view at present is 
perhaps that which allows tiie actions of AO and of the 
spike to be mutually reinforcing, forming together an 
exciting complex which might even include other eUnneats, 
a.y. I potassium ions. 

In mtm^rhig the past decade of woi^ on action 
polMtiak, A. C. Young deals first wtib inveetigations 
extwfbdiiig*ti^ membrane theory. The npeediiig of 
mse of temperature and by stretcifiiif 
The after«]p<^eti.' 
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tial as connected with the chemical changes is also 
considered, with emphasis on its temporal relation to 
a tension development so variable as to necessitate 
a separation into types. In rejecting **the conclusion 
that the action potential is due mainly to electrical 
changes at the end plate,” the author voices his ad- 
herence to the intrenched theory. 

In the article by Dugald Brown we witness an attack 
upon the redoubt that guards the secret passage be- 
tween the chemistry and the mechanics of contraction 
— **the link between the chemical cycle and the short- 
ening in the myosin linkages.” It is possible only to 
note the main concept emerging from this penetrating 
study : 

Wo may suppose that at rest the active linkages are 
maintained in the resting state by a chemical system, some 
component of which is built into the linkage. In terms 
of a chemical system, this may well ho a phosphoric ester. 
On stimulation, it is supposed that the linkages are 
activated, and that energy liberation ensues. 

It is easy to think of muscle as acting universally by 
direct exercise of tension. But we arc reminded by H. 
Elftman that in the great phylum of arthropods and 
the subphylum of vertebrates, where pivoted levers 
are '^standard equipment,” the somatic musculature 
employs a rotational system compelling the recogni- 
tion of torque, of which tension is but one component. 
The oscillatory nature of bodily movement involves 
initial tension of the stretched muscle, and falling 
tension with rising speed. The author^s analyses of 
torque-values in locomotion are based largely upon 
his own work in this reclaimed field. 

In further aid to the concept that begins with the 
chemo-mechanics of the protein chain, and ends with 
torque, we are introduced by Ernst Fischer to the 
fascinations of dynamic crystallography. X-ray dif- 
fraction permits assumption of a three-dimensional, 
intramicellar, molecular lattice-work, the “repeat” 
pattern of which is prototype to the rhythms of micro- 
scopic structure. 

F. 0. Schmitt, agreeing with Dr. FisoheFs view that 
the molecular changes educed “may still be far away 
from the conditions realized in nature,” warns against 
too strict interpretation of form-birefringence data, 
and notes the modem substitution (for the concept of 
Naegeli) of an intermicellar lattice in what would 
correspond to Fischer’s second-order pattern, interme- 
diate between the microscopic and the molecular- 
crystalline. 

The broad evidence from respiratory metabolism 
that food-stuff s are “burned” in the body favored the 
earlier concept of an internal-combustion engine. The 
peril of such analogy is long since realized. In Dr. 
Meyerhof’s welcome contribution — the only one from 
Europe — oxidative factors are examined in the light of 


their history. The upshot of the author^s analysis is 
his adherence to the “classical” view, in appraisal of 
work based upon the opportunely slow reactivity of 
cold-blooded muscle, and supported in the face of 
newly threatening revolution by the results (1940) of 
D. K. Hill. Agreement between the course of oxida- 
tive restitution heat and the determined assumption 
of oxygen is cited in afi&miation of “the anaerobic 
nature of the fundamental process of contraction.” 

The general physiology of muscle — a discipline still 
in its inception— to an important extent owes its 
retardation to the unorganized state of comparative 
histology; and it is well to remember the diversity 
of conductive and contractile mechanism lying outside 
our own numerically insignificant group. Consider 
tliut our fellow ehordates, the tunicates, outpoint the 
Mammalia in number of species by perhaps 50 per 
cent. Mysteries there are in C. A. G. Wiorsma^s ac- 
count of what lurks within the exoskeloton of the 
arthropod legion : a single nerve fiber that actuates a 
whole muscle to quick contraction; another that is 
“slow” in its effect; another that inhibits; on each 
muscle fiber a dense felt work of terminals like the 
stops to an elaborately keyed fiutel 

Medically, muscle has long failed of intrinsic in- 
terest. Save as indicator of nervous derangement, 
muscle, like consciousness, was left to take care of 
itself, if in so saying we ignore the debt it owes to the 
surgeon’s hand. But the debt is reciprocal; and the 
thought that muscles not only keep us warm, but move 
the governing levers of the world’s work and imple- 
ment man’s subtlest emotion, should be not without its 
share of inspiration. 

Seldom have results of apparently pure academic 
interest had a speedier application to medicine than 
those recently derived from the chemistry of muscle 
and of neuromuscular transmission. Drs. Gammon, 
Harvey and Masland review the mechanisms involved 
in myasthenia gravis, myotonia ahd allied states. The 
reversible contributory relation between pathology and 
therapeutics, on the one hand, and physiology, on the 
other, is vividly illustrated. 

The sensitivity of electrolyte balance and distribu- 
tion to muscular behavior, conditioned as it is by the 
properties of the plasma membrane, admits of highly 
exact treatment; and in R. B. Dean’s mathematical 
study, where unexplained facts must be faced, the 
operation of a mechanism for doing work upon the 
system is postulated in order to “pomp out the sodium 
or, what is equivalent, pump in the potassium” against 
obstacles imposed by the equilibria of classical theory* 

, The issue between those who ascribe neuromuscular 
transmission to chemical means and those whose d^ice 
of transmitter is electrical, is not sharply drawn in 
this series : as already noted, Dr. Feng has offered a 
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via media to the pilgrim. But our concluding contri- 
bution is from the frankly “electragonist” camp, where 
Drs. Eccles, Katz and KuiHer analyze the potentials 
peculiar to the neuromuscular junctional region with 
the aid of modifications imposed by curare, eserino 
and the ingenious use of the muscle impulse itself, 
back-dred against the junction. The conclusion is 
significant that endplate effects are depolarization ef- 
fects, and so germane to the classical excitation 
process. 


The Protean physiology of muscle can provide in 
this single volume hardly more than a sample ante- 
bellum cross-section. Yet to secure it can have been 
no light task. The succinct treatment of the parts 
minimizes the lack of an index ; and the format, uni- 
form with other numbers, continues the tradition of 
a finely wrought series. 

Frederick H. Pratt 

Boston University 
School of Medicine 


REPORTS 


SECOND REPORT OF THE WAR POLICY 
COMMITTEE OF THE AMERICAN 
INSTITUTE OF PHYSICS^ 

Review of First Report 

In its first report^ issued on May 1, the War Policy 
Committee of the American Institute of Physics ex- 
plained the reasons for its existence and discussed 
matters of policy of concern to physicists as follows: 

(1) Professional status of physicists — definitions of 
‘ * physicist * * and ‘ * professional physicist. ’ * 

(2) Training in physics for the war — its strategic im- 
portance. 

(3) Emphasis on the study of physics — as justified by 
war and post-war needs of the nation. 

(4) Special training of physicists — required for the 
war. 

(5) Use of physicists — tho importance of making full 
and efficient use of trained men in physics. 

Further Report on Manpower 

Since publication of the first report, the War Policy 
Committee has devoted special attention tq the na- 
tional manpower situation in physics. The situation 
has the proportions of a national emergency and is, 
the committee believes, coming to be recognized as 
such by the Army, the Navy and the War Manpower 
Commission. The emergency may be stated as fol- 
lows: ' 

(1) The design, production, operation and maintenance 
of new physical instruments of warfare are . essential to 
the aucoessful prosecution of this war. (Examples: sub- 
marine and aircraft location, improvomont of anti-aircraft 
fire, automatic fuses, signaling devices, magnetic mines, 
etc.) 

(2) The need for more physicists for these purposes 
is large and urgent. 

(3) The number of physicists in this country is small, 
only about 7,000, and a substantial portion of these are 
already engaged in direct war work, leaving much too few 
to provide physics training for Army and Navy personnel 

iJuly 19, 1242. 

3 SoMBNcn, May 15, p. 503. 


and those needed for war research and production, 

(4) Training of physicists is not an easy or short-time 
process. 

(5) Unless prompt, effective measures are taken tho 
shortage of physicists will be disastrously acute and no 
adequate program for training new physicists can be 
effected. 

To meet this emergency the corninittoe urges the 
Army, the Navy and the War Manpower Commission 
to take the following steps: 

(1) Arrange for teacher training to provide for the 
very groat amount of physics teaching which will be 
needed, not only in producing physicists, but in connec- 
tion with training programs of the Army and Navy in 
which it is essential to convey some knowledge of physics 
to over 200,000 men and women within a year. 

(2) Revise the situation of physicists with respect to 
Selective Service so as to assure students and teachers of 
physics the possibility of continuing their work without 
uncertainty. 

(3) Provide loans, scholarships or other assistance to 
well-qualified students who need aid to continue their 
training in physics. 

(4) Any men in tho Army and Navy with physics 
training who aro not actually employing that training in 
their work should be transferred to positions where physi- 
cists are now urgently needed either by detail or dis- 
charge. 

(5) 8 tart a public relations program as to the mean- 
ing of physics and its importance in the war, this being 
necessary to secure public approval and understanding of 
the necessity of the preceding four steps. 

Teaching Load 1942-43 

The committee has studied plans of the Army and 
the Navy to enlist a large fraction of next yeaFs col- 
lege and university students in training programs to 
be carried on at the institutions, The programs in- 
clude the Amy Enlisted Reserve and the Navy V-1 
program. The services rely on these programs to pro- 
vide large* pools of officer material and can be ex- 
pected to make every effort to recruit them to the 
necessarily large enrolments to meet the essent^i;;' 
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needa* The Navy program requires a substantial 
course in physios; the Army program is such as to 
inorease above normal the number of students electing 
physics. On the basis of joint announcements of the 
services and conferences with their representatives^ 
the committee has estimated that the teaching load in 
college grade physics will in 1942-43 be from two to 
three times the highest ever before sustained. Tljis 
teaching load will fall on faculties necessarily de- 
pleted for war research and, in some instances, waate- 
fuljy dissipated through the direct action or indirect 
influence of the Selective Service Act and the lack of 
knowledge in some local boards as to the importance 
of physics and its wartime role. 

The committee welcomes the very specifle directives 
which have been issued by Selective Service Head- 
quarters, but urges that high officials of the Army and 
Navy issue statements emphasising the necessity for 
students and teachers to continue their present work 


Yot. ^ mik 

and affirm that in bo doing the individiuilfi eoneemed 
are performing the highest and moat patiiotie duty 
open to them. Such public statements, as well as 
eupational deferment policies, should particularly in* 
elude graduate students, since these students are al* 
ready contributing heavily to the teaching of physics 
and are being drawn more and more into war researdi. 

Whatever actions may be taken by federal authori* 
ties (and some are known to be in preparation) de- 
signed to lessen the prospective shortage of teachers, 
the committee is convinced that they can not be wholly 
adequate. The committee, therefore, urges college and 
university administrations and faculties to use every 
expedient they can devise to prepare for the coming 
flood of enrolments in physics courses. This adviee 
is all the more urgent in view of the fact that the war 
research programs must continue to expand and that 
additional faculty members will have to be called 
away from their teaching duties. 


SPECIAL ARTICLES 


RELATIONSHIPS OF THE HIGHER ARSE- 
NIDES OF COBALT, NICKEL AND 
IRON OCCURRING IN 
NATURE 

Thk interrelations of the higher arsenides of cobalt, 
nickel and iron has long constituted a ntineralogical 
problem. An extended series of studies has been con- 
ducted in an attempt to arrive at a better understand- 
ing of this group. In this investigation minerals from 
numerous localities have been examined microscopi- 
cally and by means of x-rays, and as many as possible 
of the compounds have been produced synthetically. 
Some time will necessarily elapse before a complete 
report is published. In the meantime, it is hoped that 
this brief account may provide a useful outline. 

Previous attempts at synthesis reveal few claims to 
the production of the higher arsenides of these metals. 
Many of the conclusions reached are also in doubt, 
since the experiments were carried on more than a 
quarter century ago, and the materials produced were 
identified without the aid of either the reflecting micro- 
scope or x-ray diffraction. In the absence of such 
methods it was neither possible to establish the homo- 
geneity of the product nor to identify the phases 
obtained. 

The present investigation has been carried on in 
'Njralogical and x-ray diffraction laboratories of 
N^ment of Geology at Columbia University, 
^akes pleasure in expressing his sincere 
\r the unfailing encouragement, advice 
^ism of Professor Paul F. Kerr, of 
\whose suggestion the investigation 
method of synthesis employed 


throughout has been that of dry fusion. X-ray pow- 
der diffraction methods utilizing both Debye and 
Bohlin-Phragmen cameras with iron radiation have 
been employed in the determination of the homo- 
geneity of the product, in the identification of the 
phases present and in the correlation of the 83 rnthetie 
and natural material. The x-ray data have bwn con- 
firmed in many cases by the use of the reflecting 
microscope. 

Orthorhamhio AfBenidea EAsg 
QaBorite Bammelsbergite 

LolUngite Pararamzaelsbergite 

Synthetic equivalents of rammelshergite, parnram- 
melsbergite and loUingite have been for the first time 
identified with the natural minerals by means of x-ray 
diffraction. The synthesis of ^^gafltorite^’ was unsne- 
cessfnl except when iron was employed in addition 
to cobalt, this cobalt-iron material ^ving a diffraetioii 
pattern of the safliorite type. Patterns of natnrd 
safflorite and the synUietic eobalt-iron compound are 
similar to those of lolling^te. Furthermore, no ortho- 
rhombic diarsenide of pure cobalt has been reported 
in nature nor has it at any time been prepared syn- 
thetically, All analyses of the mineral safflorite are 
high in iron. Safflodte should be redefined as a 
eobaltiferous Ibllingite and has doubtful merit ai an 
independent species. 

Isomer Atsmidet 

(•Smaltlte) 6lratterudlte 

rCMoonthite) 

(♦Arseuofenrite) Iron 
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Althoixg^ ma&y published analyses of these min> 
e^^ab rotaghly approximate the composition RiA&z 
others vary widely in arsenic content, indicating a 
range from approximately E:A8 to E:As 3 . The 
assumption of the existence of two distinct series, one 
of diarsenides of cobalt, nickel and iron, respectively 
(smaltite-chioanthite-arsenoferrite), the other of tri- 
arsenides (skutterudite-nickel skutterudite-iron skut- 
terudite) is a consequence of this variability in metal- 
arsenic ratio. Since few specimens have approached 
the E : As^ ratio, some mineralogists have considered 
the diarsenides to constitute the only valid group and 
have looked upon the skuttemdites as arsenic rich 
varieties of the diarsenides. Another feature which 
must be considered in any discussion of the inter- 
relations of these minerals is the extensive isomor- 
phous substitution among the three metallic elements, a 
phenomenon that has long been recognised. 

Oftedahl established the crystal structure of skut- 
terudite employing the assumption that the formula 
was E ; Asa and demonstrated that the x-ray data 
could bo reconciled with this composition, but was 
in no way compatible with a composition R : Asj. 
However, he left unanswered the explanation of the 
anomalous situation in which it appears that diarsen- 
ides and triarsenides of the same metals possess iden- 
tical crystal structures. He also offered no satisfac- 
tory evidence to explain the variation in lattice con- 
stants shown by the natural isometric arsenides or the 
variable arsenic content indicated by the published 
analyses. The present investigation has had as one 
of its primary purposes the clarification of this situ- 
ation. 

Study of the naturally occurring isometric arsen- 
ides coupled with experiments in synthesis suggests 
that tbc so-called isometric diarsenides smaltite-ehlo- 
anthite-arsenoferrite should be discredited as valid 
mineral species and the name skutterudite should be 
substituted for the entire group of isometric arsen- 
ides of cobalt, nickel and iron. This appears to be 
the only satisfactory solution, of the apparently 
anomalous situation in which diarsenides and tri- 
arsenides of the same metals possess the same crystal 
structure. The variations in lattice constants and 
ars^io^ content shown by the natural arsenides may 
be satisfactorily accounted for under this revised view 
of the relatiombips of these minerals. The reasons 
for the above conclusions may be enumerated as 
follows: 

(1) Published analyses of these minerals only ap- 
proximate the theoretical metal-arsenic ratio E : Ass 
and Oxptdt wide divergence in both directions ap- 
inroaebiiv 3^: As a^ 

01^ of published analyses were made 
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many years ago and are of questionable reliability^ 
since neither microscopic nor x-ray methods were em- 
ployed in establishing the homogeneity of the ana- 
lysed material. 

(3) Oftedahl, using only one specimen each of 
smaltite and chloanthite, established the essential 
identity of structure of these minerals with that of 
the triarsenide skutterudite. This has been amply 
confirmed in the present investigation employing 
many specimens of so-called diarsenides from a large 
number of localities. 

(4) Furthermore, it was established by Oftedahl 
that the x-ray diffraction data provided by the nat- 
ural arsenides of these metals is only compatible with 
the composition R ; As^ and can not be reconciled with 
a composition R : As 2 . 

(5) Cobalt triarsenide and a series of triarsenides 
isomorphous with it containing varying amounts of 
the metals cobalt, nickel and iron have been success- 
fully synthesized in the course of the present investi- 
gation, whereas attempts to synthesize isometric di- 
arsenides of these metals have been unsuccessful. 

(6) The natural isometric arsenides exhibit a vari- 
ation in lattice constants which is of approximately 
the same range as that shown by the synthetic iso- 
metric arsenides. Binee the variation in lattice con- 
stants of these synthetic compounds is dependent on 
mutual substitution among the three metallic elements 
cobalt, nickel and iron, it seems likely that the same 
may be true in the case of the natural minerals. Pre- 
vious suggestions of others that the substitution of 
metal for arsenic may account for this phenomenon 
are not supported by the present investigation. 

(7) Microscopic examination of many specimens of 
smaltite and chloanthite demonstrates that the low 
and variable arsenic content of the so-called diarsen- 
ides can be accoxmted for, in many cases at least, on 
the basis of mechanically admixed lower arsenides. 
Wide-spread lack of homogeneity is evident. Nieco- 
lite, rammelsbergite and other lower arsenides fre- 
quently appear within apparently homogeneous crys- 
tals of the isometric arsenides. No evidence of metal 
for arsenic substitution was observed among the syn- 
thetics although the subject has not been exhaustively 
investigated. Even should it be established that metal 
for arsenic substitution exists in certain cases, the 
fundamental basis for the recognition of the so-oalled 
diarsenides as valid species is not strengthened, since 
they possess a oystal structure shown by Oftedahl 
to be compatible only with the composition ErAs,. 
In the former case they wotdd be impure skutteru- 
dites, in the latter arsenic poor skuttemdites but 
sktttterudites tl^ remain. 

The present classification, theoretical composiiioiis 



92 


SCIENCE 


You 9e, No. 2482 


and ciystal systems of the principal naturally occur- 
ring higher arsenides of these metals and a revised 
cloBsidcation baaed in part on the results of these 
experiments in synthesis are shown below. 


Previous Classificaiion 

Composition 

Orthorhombic Arsenides 


Safflorite 

CoAsa 

Bammelsbergite 

NiAs, 

Pararammelsbergite 

NiAs* 

LOllingite 

FeAsa 

Isometric Arsenides 


Diarsonidos 


Smaltite 

CoASa 

Chloanthite 

NiAsa 

Arsenoferrite 

Triarsenides 

FeAs, 

Skutterudite 

OoASa 

Nickel-skutterudite 

NiAsji 

Iron -skutterudite 

FeAsa 

Uevised Classification 

Composition 

Orthorhombic Arsenides 


*CobaU*l<illingite (Safflorite) 

(CoPe)Asa 

Bammelsbergite 

NiAs, 

Pararammelsbergite 

NiAsa 

Iiollingite 

FeAs, 

Isometric Arsenides 


Uiarsenides (Discredited) 

Smaltite (Identical with skutteru- 


dite) 

Chloanthite (Identical with nickel- 


skuttcrudite) 

Arsenoferrite (Identical with iron- 


akutterudite) 


Triarsenides 


Skutterudite 

CoASa 

*Nickel-skutterudite 

(CoNi)As, 

*Iron-skutterudite 

(CoFe)A8a 

* Indicates pure mono-metaOic end member neither 

satisfactorily established as occurring 
dueed synthetically. 

in nature nor pro- 

For the first time the existence of the orthorhom- 
bic minerals rammelsbergitc, pararammelsbergite and 

lollingite as arsenides of the pure 

metals has been 

confirmed by the results of synthesis and x-ray stud- 
ies. Consideration of the data for both natural and 

synthetic '^safiiorite” provides no evidence of the ex- 
istence of a pure orthorhombic cobalt diarsenide and 

suggests that this mineral might 

be considered a 


cobaltiferous Ibllingitc rather than an independent 
species. 

In view of the previous discussion it would seem 
that the names smaltite, chloanthite and arsenoferrite, 
which have long been applied to minerals accepted aa 
isometric diarsenides of the elements cobalt, nickel 
and iron, respectively, no longer serve any useful pur- 
pose. In fact, their retention in the literature tends 
to confuse our view of the relationships of the iso- 
metric arsenides of these metals, all of which are ap- 
parently structurally triarsenidea whether or not th^ 
^ can be shown to possess the exact chemical composi- 
demanded by the R: Asg ratio. 


Furthermore, it would seem that the name akut- 
terudite should be applied to the entire £rn>up of iso- 
metric arsenides of cobalt, nickel and iron, since the 
cobalt triarsenide is the most firmly established of all 
the isometric arsenides of these metals. In the course 
of the present investigation it has been synthesixed 
and Ibe identity of the synthetic product and the nat- 
ural mineral skutterudite established for the first time. 
The same investigation has established the existence 
of a three-fold isomorphous series of isometric tri- 
arsenides (CoAsg-NiAss-FeAsg) in which the elements 
cobalt, nickel and iron substitute for each other in 
various proportions. The nickel and iron end mem- 
bers of this series have nt>t been synthesized; neither 
has their existence in nature been satisfactorily es- 
tablished. The precise limits of substitution of the 
three metals in the series are yet to be determined. 
Inasmuch as pure nickel and pure iron end mem- 
bers arc missing there is little justification for assign- 
ing them special names. It would seem preferable to 
apply the appropriate prefix, as has already long been 
done in the case of nickel skutterudite for the high 
nickel, high iron or high nickel and iron varieties. 

Ra^ph J. Holkbs 

Columbia UNivF4tsiTy 

EFFECT OF MUCIN ON INFLUENZA VIRUS 
INFECTION IN HAMSTERS^ 

In a study of factors which decrease the resistance 
of experimental animals to virus respiratory infec- 
tions, the effect of the intratracheal inoculation of 
hamsters {Crieetus auratus) with infiuenza A virus 
in mucin has been determined. 

The hamster was selected as the test animal be- 
cause it appeared, from Taylor^s work,® to have a 
limited susceptibility to this virus,, as evidenced by 
failure to develop gross lesions. Mucin was used, 
since it has been shown to lower resistance to bac- 
terial infections;^ further, the possible role of mucous 
secretions in decreasing resistance to infections of the 
respiratory tract in general has been the subject of 
several papers by our group,**® ® 

Method 

The PR-8 strain of influenza A virus^ was main- 

1 This work was aided by a grant from The Kresge 
Foundation. 

a R. M. Taylor, Proo. Boc* Mxp. Biol and Med*, 48 : 
641, 1940. 

a W. tT. Nungester, A. A. Wolf and L. F. Jourdonaii, 
Proo. Sac. Exp. Biol, and Med,^ 80: 120, 1932. 

4W, J. Nungester and L. F. Jourdoxiais, /oar* InfooU 
Di$,y 69 : 268 , 1986 - 

6 W. J. Nungester and B. O. BUepser, /oar. Infect* JHe,, 
68 ; 94 , 1938 . 

8W. J. Nungester, B. 0. Klepser and A. H* Koapf, 
Jour, Infect, D&., in press. 

7 Obtained through the courtesy of l>r. Thomas XVan* 
oia, Jr. 
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tained by mouse passage^ and 0.1 ml of a 1 per cent, 
suspension of infected mouse lung in mucin or physio- 
logical saline was the inoculum used. The hamsters 
were two to six months old. Sterile 5 per cent, gastric 
rnuein suspensions were prepared according to a tech- 
nique previously described,* and also by a method to 
be published in a subsequent paper. Both prepara- 
tions were satisfactory. 

The hamsters were anesthetized by the intraperi- 
toneal injection of Nembutal. Since intratracheal 
inoculations through the month with the aid of a 
catheter were not satisfactory, the trachea was ex- 
posed and 0.1 ml of the virus suspension in mucin, or 
physiological saline, was injected with a 25-gauge 
needle. The skin was then sutured. In one experi- 
ment, six hamsters were injected with 0.1 ml of virus 
previously neutralized with inactivated rabbity in- 
fuenza A antiserum. 

The animals were sacrificed six to eight days after 
inoculation, the lungs were removed, and gross patho- 
logical changes observed. The data from a few ani- 
mals with concomitant bacterial infections, as deter- 
mined by positive cultures on blood agar, were not 
included. 

Results 

The results summarized in Table 1 indicate that 
when iuduenza A virus was suspended in sterile 
mucin, and injected intratrachoally in hamsters, gross 
lung lesions developed which were similar to those 


TABLE 1 

Thb Usk of Mucin in thb Pkoduction of Influbnza 
Virus Pneumonia in Hamsters 


Inoculum 

Number 

of 

hamsters 

Per cent, 
with 
gross 
lesions 

Average 
number 
of lobes 
Involved 

Extent 

of 

lesion 

Virus in saline . 

11 

9 

3 

+ 

Virus In mudn . 

31 

71 

4 

-H-l- 

Mucin 

Neutralised virus 

20 

25 

1 

+ 

in mucin .... 

6 

33 

2 

+ to ++ 


(+) Smallest visible lesion to 25 per cent. Involvement. 
(++) 25 to 60 per cent. Involvement, (+-H-) 50 to 76 per cent, 
involvement, of each Infected lobe. 


seen in the lungs of mice infected with this strain 
of influenza virus. Since the incidence and extent of 
the lesions were markedly reduced, using an inoculum 
of mucin and influenza A virus neutralized with 
specifle antiserum, it may be concluded that these 
results were not due to other viruses or bacteria 
present as contaminants. It should be noted that 
evidence of consolidation, however slight, is recorded 
in the table as a gross lesion. This may direct some 
unwarranted attention to the occurrence of lesions in 
animals inoculated with mucin alone, or with neutral- 
ized virus and mucin, since the lesions in these two 
groups of animals were small. 

A. H. Wheeler 
W. J. Nungestbr 

Hygienic Laboratoey, 

Univebbity of Michigan 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE PREPARATION OF SODIUM PYRUVATE 

Pyruvic acid, because of its important position in 
the inter^nediary metabolism of proteins and, carbo- 
hydrates, is being used with increasing frequency 
in physiologic experimentation, including studies on 
tumor metabolism. The stable sodium salt is the most 
desirable form for handling this compound. How- 
ever, the usual method of preparation of sodium 


formed. The following simple method, which is based 
on this fact, permits rapid preparation of any desired 
amount of the salt. Dissolve 10 ml (12.7 gm) of 
X)yruvic acid (Bastiimn-498) in 100 ml of alcohol. 
Redistillation is unnecessary. (A sample which had 
stood in the laboratory for some weeks and was quite 
yellow yielded sodium pyruvate which appeared as 
good as the sample whose analysis is reported below.) 


Sodium pyruvate: 
OH^.OOOOONa 


Calculated — 0-32.71 
f 32.63 


Found — 


O 


32.58 


per cent.; 
per cent,; 

per cent.; 


H-2.76 per cent.; Na-20.90 per cent. 

2.96 per cent.; 21.16 per cent. 
H- Na- 

2.71 per cent.; 20.83 per cent. 


pyruvate,^ involving a very sensitive neutralization 
of small amounts of freshly distilled aqueous pyruvic 
acid with dilute alkali, is tedious and bothersome. 
The yield is often poor and contaminated with brown 
resinous condensation products. 

If the neutralization of pyruvic acid is carried out 
in aieohol, sodium pyruvate, because of its insolu- 
bility, will be removed from the reaction as soon as 

^ M, Case, Bloehem. Jour^p 26, 753 : 1932. 


The acid is neutralized with alcoholic alkali made by 
diluting 10 ml of saturated sodium hydroxide with 
100 mi of alcohol. The neutralization may be carried 
out at room temperature and does not have to be exact, 
for excess alkali is without immediate effect. (A 
preparation which had been considerably over-titrated 
showed only traces of yellow condensation products 
after standing 24 hours.) The sodium pyruvate, 
which precipitates as a white amorphous jmwder, ^ 
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washed with alcohol and ether, and dried in a vacumn 
desieeator. Yield, 13.5 gms (85 per cent, of theo- 
retical). Upon recrystalliaation from 80 per cent, 
aleohol glistening white plate-like crystals arc ob- 
tained. No impurities were detected by polarographic 
analysis by Dr. R. J. Winzier. 

William v.B. Robertson® 

Betblbda, Mb. 

DRAWING LAMP FOR CAMERA LUCIDA 

One of the main difficulties in drawing microscopic 
objects by the aid of a camera lucida is that of bal- 
ancing the brilliance of light on the drawing paper 
with that coming through the microscope. It is gen- 
erally done by laboriously pushing a lamp around the 
table or by neutral filters which dim the image. 

By the simple expedient of putting a variable 
resistor in series with the lamp, quick and easy con- 
trol of illumination on' the paper is accomplished. 
Such a scheme is shown diagrammatically in Figure 
1, which indicates the connections of the three elec- 
trical components, power plug (P), rheostat (R) and 
lamp socket (S). In wiring the only caution to ob- 
serve is that the rheostat turns clockwise to increase 
brightness of the bulb. 

On the right in Fig. 2 is an easily made nnit adapt- 
able to any set-up of the microscope. It consists of a 
3''x4''x5" iron shield box (B) to hold the rheostat 
(R) and act as a base for the 15" goosenodc tubing 
(T) and socket (S). These boxes have two loose sides 
which are held in place by screws in each comer. On 
the side used as a top are mounted the rheostat and 
a tripod fixture known as a “crowfoot” into which 
screws the flexible tubing. On the inside of the bot- 
tom plate a pound or so of sheet lead is bolted for 



ballast, and ventilation holes are punched in the sides 
and covered by metal screening. The socket has a 
push-through switch and holds a tubular half-silvered 
showcase bulb (L), As this bulb is small it cattses 
less interference with the camera lucida mirror than 
the usual bulb and reflector of a dedc lamp. The 

Research fellow, National Cancer Institute, National 
of Health, U. 8, Public HeiUth Si^ee. 
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Mazda bulbs are made in two ratiugs 26 and 40 watt 
(120 volt). The 25-watt bulb is entirely adequate 
and the rheostat should be 500 ohms for proper dim- 
ming, and as it carries a maximum current of 0.25 
amps, it must be in the 50 watt dass. 

For one who uses a binocular microscope and has 
much drawing to do it is well worth while to build the 
wooden frame with drawing board (C) and micro- 
scope stand in one piece (Fig. 3) which assures that 
all drawings are at the same magnification ; paper can 
be conveniently fastened down by Scotch tape* The 
part of the camera lucida which fastens to the micro- 
scope is left in place and only the mirror removed 
so a dust cover can be put over the instrument at 
nigbt. The gooseneck tubing (T) is fastened by the 
crowfoot directly to the frame, and the rheostat (E), 
enclosed by a guard of perforated metal, is mounted 
conveniently for the drawing hand. The board (C) 
must be inclined from the horizontal exactly as are the 
ocular tubes from the vertical to avoid distortion. 

It will be noticed that the microscope is slightly 
elevated by the frame. We have found that this puts 
the eyepieces in a more comfortable position which 
eliminates some of the “stooping” associated with 
microscope work, and Dr. D. H. Linder has taken 
advantage of this space to insert a small drawer (D) 
in which to keep lens paper, micrometer-ocular, etc. 
This stand and lamp, as shown in Fig. 3, will surprise 
with its convenience anyone used to changing to the 
monocular, assembling the camera lucida and di^w- 
ing on a flat table with daylight or an ordinary desk 
lamp. It is so easy to use that many objects can be 
sketched “when you see them” rather than waiting 
until some later time or being mislaid or neglected 
completely. 

EnoAB T. Bimm, Jm 

Harvard UNiVERenT 
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THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

THE TWENTY-SIXTH ANNUAL MEETING OF THE PACIFIC DIVISION 

Edited by Profeuor J. MURRAY LUCK 

SICRKTABY 


The twenty-sixth annual meeting of the Pacific 
Division, American Association for the Advancement 
of Science, was held at Salt Lake City, Utah, during 
the week of June 15, 1942. The meetings extended 
over six days. 

It was a notable week and an occasion deserving 
of record. Despite the exigencies of war and the 
pressiiig obligations of an unparalleled emergency, 
almost 400 scientists of the far western states were 
able to gather together for the purpose of friendly 
intereonrse and the ever-necessary exchange of in- 
formation from many fields of scientific research, 
the meetings were of a particularly high quality 


throughout. General sessions commenced on the 
morning of June 15 with a symposium on **The Great 
Basin, with Emphasis on Glacial and Post-Glacial 
Times,” in which three papers were presented by men 
whose studies have been largely centered upon the 
problems under discussion. The three papers were 
as follows: ‘‘The Geological Background,” Dr. Eliot 
Blackwelder; “The Zoological Evidence,” Dr. C. L. 
Hubbs and Dr. B. R. Miller, and “Climatic Changes 
and Pre-White Man,” Dr. Ernst Antevs. The papers 
presented were of great interest, and it Was thought 
by many that this symposium was one of the finest in 
the history of Pacific Division meetings. 
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Ou Tuesday afternoon at 1 : 30 the general sessions 
continued with “Reviews of Current Research/^ a 
session which consisted of four papers designed to 
review recent contributions in various scientific fields. 
The reviews presented were “Relationship Between 
Molecular Configuration and Resonance,” G. E. K. 
Branch; “Recent Advances in Entomology,” G. F. 
MacLeod ; “Recent Developments in the Field of Dis- 
infection,” E. C. McCulloch ; “Recent Work on Virus 
Diseases of Plants,” C. W. Bennett. 

At four o'clock President and Mrs. Cowles received 
the members and guests of tlie division and associated 
societies in the Union Building on the university 
campus. 

On Tuesday evening Professor D. R. Hoagland, 
president of the Pacific Division for the year 1941 to 
.1942, presented the first evening address, “Progress 
in Investigations of the Nutrition of Plants.” 

One of the most enjoyable social events of the week 
was the organ recital given in the Mormon Tabernacle 
on Wednesday afternoon by Alexander Schreiner, It 
was followed by a reception at the Lion House, his- 
toric residence of the pioneer leader, Brigham Young. 

“Researches in Dcndro-Chronology” was the title 
of the evening address presented by Dr, Andrew E. 
Douglass, of the University of Arizona, on Wednesday 
evening. 

On Thursday afternoon open house was held in the 
Geological Museum and Archeological Museum, fol- 
lowing which tea was served by the University of 
Utah Women's Club. 

The concluding evening address on “Recent Devel- 
opments in Photography” was presented on Thursday 
evening by Dr. C. E. K. Mees, of the Eastman Kodak 
Company, Rochester, N. Y, 

Business sessions of the executive committee and 
the council of the Pacific Division, American Asso- 
ciation for the Advancement of Science, were held 
during the week. E. 0. Essig was elected to fill the 
unexpired term of T. G. Thompson, who resigned his 
position on the executive committee. H. U. Sverdrup 
was elected to the executive committee in succession 
to F. B. Sumner, retiring from office on completion 
of five years of service. B. M. Allen and J. F. Kessel 
were elected as mombers-at-large on the council for 
four-year terms, in succession to C. L. Utterback and 
H. A. Spoehr. 

Dr. Linus Pauling, of the California Institute of 
Technology, was elected to the presidency of the divi- 
sion, in succession to Professor D. R. Hoagland. Pro- 
fessors R. E. Clausen and J, Murray Luck were 
re-elected vice-president and secretary-treasurer, re- 
spectively. 

A resolution of gratitude was unanimously adopted 
for the generous hospitality of the local sponsoring 


organizations — the University of Utah, Utah State 
Agricultural College, Brigham Young Uiiivera%, 
Weber Junior College and the Utah Academy of Sci* 
ences, Arts and Letters. It was announced tl^t the 
1943 meeting would be held in Corvallis, Oregon, 
under the auspices of the Oregon State Agricultural 
College. Professor R. V. Chamberlin served as chair* 
man of the Committee on Local Arrangements for the 
Salt Lake City meeting. 

SESSIONS OF AFFILIATED SOCIETIES 

The reports of the scientific sessions of participat- 
ing societies follow. 

American Association op Economic Entomologists 
Paoipio Slope Branch 
(Eeport by Boy E. Campbell) 

The 27th annual meeting of the Pacific Slope 
Branch of the American Association of Economic En- 
tomologists was very successful, even though the at- 
tendance was reduced because of restrictions on travel. 
As a matter of fact, the lessened attendance seemed 
to increase the interest and participation in the 'dis- 
cussion of papers presented, which reported on a 
wide variety of entomological projects in different 
Pacific Slope states. 

Dr. P. N, Annand, chief of the Bureau of Entomol- 
ogy and Plant Quarantine, gave an outstanding 
address on “Insect Problems Affecting Food Produc- 
tion.” He stressed the importance of the various 
problems now facing the entomologists in connection 
with our national efforts to produce sufficient food 
for ourselves and our allies. 

The discussion on the subject, ‘HYhat can we as 
entomologists do to be of most service to our csountry t” 
was participated in by most of those present and 
brought out some very interesting viewpoints. It was 
shown that the entomologist has a place in the armed 
forces, where his services are really needed in connec- 
tion with insect problems affecting the health of mili- 
tary units and the protection of food stores. It was 
also brought out that all our efforts, whether in re- 
search, extension or teaching, should be coneentrated 
on the control of insects affecting food and oiJiet 
materials used by the military and civilian forces in 
connection with the war, and less attrition given to 
purely scieAitific problems or technical research wMeh 
can be postponed until after the war. 

Two very fine colored motion pictures were Bboynif 
one by Dr. A. J. Cox, chief of the Division of Chem- 
istry of the California Department of Agriculture, 
the subject of which was “The ^tory of 
Poisons.” This showed the making and appUcatioii of 
our various economic poisons. The 
ture was “Combat,” the General Ch^ml^ 
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pimy, shoi!niig the %ht i^ainst insect pests and plant 
diseases in the principal fruit and vegetable produc- 
ing areas of the country. 

New officers elected were: Chairman, Merton C* 
Lane, Bureau of Entomology and Plant Quarantine^ 
Walla Walla, Washington; Vice-Chairman, K, W. 
Gray, Oregon State College, Corvallis, Oregon; Sec- 
retary-Treasurer, Roy E. Campbell, Bureau of En- 
tomology and Plant Quarantine, Alhambra, Califor- 
nia. 

American Association of Physics Teachers 
(Report by Grin Tugman) 

The American Association of Physics Teachers met 
on June 17. A paper was presented by Lynn W. 
Jones, of the University of Redlands, on “Correla- 
tions of Force and Field Intensity in Gravitational, 
Electrical and Magnetic Fields/* The author of the 
paper not being present, the presiding officer of the 
meeting read the paper from manuscript supply. 
After discussion, the remaining time was devoted to 
the Symposium on the Role of the Physics Teacher 
in War Time. Dr. Willard Gardner, Utah State Agri- 
cultural College, Logan, Utah, read a paper on “Phys- 
ics and Agriculture.** This paper was a discussion 
on the relationships between agricultural food sup- 
plies and physics. Dr. Wayne B. Hales, Brigham 
Young University, Provo, Utah, read a paper on the 
“Significance of the Increased Demand for Physi- 
cists.** In the discussion wliich foUowed it appeared 
to be a consensus of opinion that more publicity 
should be given to the deferment which may be 
allowed students of physics. It was pointed out that 
in many cases students are not aware of the proper 
procedure to secure deferment. 

"AMERIOAN METBOROIiOGIOAIi SOCIETY ' 

(Beport by G. K» Greening) 

At the meeting of the American Meteorological So- 
ciety from June 17 to 19, twenty-three papers were 
presented on a variety of subje<its, divided into the 
following general groups : (1) Weather maps, fore- 
casting, aeronautical meteorology; (2) agricultural 
xicmteorology and climatology; (3) theoretical and 
engineering meteorology, and (4) hydrology. 

A new system for entering meteorological data on 
the daily weather map was explained by J. M. Lan- 
iting, of the Phoenix, Arkona, Weather Bureau Office. 
It is a tbree-dimehslonal system which pves not only 
length and breadth, but also depth to the weather 
map, imi data relating to wind velocity and direction 
for yarione heights above the earth's surface are 
entered At esrink lerris above the map by writing 
on glass plates laid horkontally 
a light near the bottom. 


Thus the use of a number of separate charts is elimi- 
nated, and it may be found that data other than that 
relating to air circulation can be entered on the 
plates. 

Dr. Robert D. Fletcher, instructor in meteorology 
at the University of California at Los Angeles, dis- 
cussed “Some Practical Relationships Involving the 
Vertical Wind Shear,** concerning two relationships 
between the temperature field and change of wind with 
height. Assuming a geoatrophic wind and that the 
slope of isobaric surfaces is small compared with that 
of isothermal surfaces, Dr. Fletcher arrived at an 
equation exactly similar in form to the geoatrophic 
wind equation, but in which the pressure gradient is 
replaced by the temperature gradient, density by 
temperature and wind by the vertical wind shear. 

Arnold Court, of the Los Angeles Weather Bureau 
Office, who was with the 1940-41 Byrd Antarctic 
Expedition, cited various proofs to show that there is 
no connection between air circulation in the Antarctic 
and in the rest of the world. Dr. Wayne B. Hales, 
of the Brigham Young University at Provo, demon- 
strated air mass movements and interactions by means 
of a Kodachrome motion picture, showing the move- 
ment of colored liquids in a density chamber. 

Mathematical formulas from climatological data 
for determining the beginning and ending of the 
growing season and for predicting the occurrence of 
forest fires were explained by George L. McColm, 
Soil Conservation Service, Salt Lake City, and H. 
M. Shank, Forest Service, Ogden, Utah, respectively. 

In the hydrology discussions A. R. Croft, of the 
Ogden Forest Service office, produced evidence indi- 
cating that the presence of foreign matter tends to 
increase the rapidity of snow melt, and J. Cecil Alter, 
of the Cincinnati Weather Bureau, presented a prog- 
ress report on his investigation of the necessity for 
providing precipitation gauges with shields in order 
to secure an accurate catch. 

American Phytopathologioal Society, 
Pacific Division 

(Report by C, E. Yarwood) 

In the absence of the president and vice-president, 
the meetings were presided over by B. L, Richards, 
of the Utah Agricultural College. Twenty-two mem- 
bers were present from Arizona, California, Idaho, 
Utah, Wyoming, Washington, D. C., and Brazil. The 
meetings were organized into three sessions, at which 
sixteen volunteered papers were presented, and one 
symposium, at which eight invitational papers were 
presented. * . 

H. B. Fawcett and A. A. Bitancourt discussed the 
host morphology and orchard distribution ol the 
psororis virus disease of citrus. C. W. Bennett re- 
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ported that curly top virus would live up to seven 
years in dried host tissues. W, G. Solheim found 
that certain natural illuminating gases found in Wyo- 
ming were relatively non-toxic to green plants. L. C. 
Cochran reported that peach trees affected with 
certain viruses tend to recover after the first acute 
symptoms of the disease. E. C. Blodgett described 
Coryneum blight on several stone fruits. Eubanks 
Carsner found that high temperatures could limit the 
occurrence of sugar beet downy mildew. W. J. Virgin 
reported that some storage diseases of carrots could 
be reduced by starting the storage period during the 
cool weather. B. Dundas found that lima bean pow- 
dery mildew is apparently caused by a Microsphaera 
and not by an Erysiphe. V. P. Sokoloff reported 
attempts to control citrus red scale by means of a soil 
bacillus. P. A. Ark reported control of crown gall 
by seed treatment, and described an important bac- 
terial scab of carrot roots. Catherine Roberts showed 
the morphological similarity between Taphrina and 
Torulopsis. Dean Pryor found that big vein of lettuce 
could develop over a wide range of controlled soil 
moisture levels. C. E. Yarwood reported that hop 
downy mildew was reduced by using string supports 
treated with bordeaux. 

At the symposium on ‘‘Breeding for Resistance to 
Plant Diseases,^* organized by H. Loran Blood, breed- 
ing onions for resistance to downy mildew, pink root 
and thrips was discussed by Q. N. Davis; the develop- 
ment of powdery mildew-resistant cantaloupes was 
reported by Dean Pryor; curly top-resistant beans 
were reported by W. J. Virgin; mosaic-resistant beans 
were discussed by M. E. Anderson; breeding snap 
beans for resistance to powdery mildew and rust was 
discussed by B. Dundas; the performance of curly 
top-resistant sugar beets was reported by F. V. Owen, 
and limitations in the control of peach viruses by 
breeding was discussed by L. C. Cochran. 

At the dinner meeting, B. L. Richards reported 
studies of the Western X disease of stone fruits. 

Ofiicers for the coming year are; President, L. D. 
Leach, University of California, Davis; Vice-Presi- 
dent, B. L. Richards, Utah Agricultural College, 
Logan; Secret ary -Treasurer, C. E. Yarwood, Univer- 
sity of California, Berkeley ; and Councilor, Glenn A. 
Huber, Washington Agricultural Experiment Station, 
Puyallup. 

Amkrioan Society for HoRTicuiiTURAn Sciekob 
(Report by John JBT. MacGillivray) 

Horticulture was represented on the “Breeding for 
Resistance to Plant Diseases” symposium by Glen N. 
Davis, who discussed onions, and D. E. Pryor and 
T. W. Whitaker, who outlined the progress in devel- 
oping powdery mildew resistance in cantaloupes. Re- 


search has been progressing on both of these coopera- 
tive projects for over ten years. In both cases 
significant contributions of economic value have been 
made to our vegetable industry. 

W. W. Aldrich gave the annual address at the Hor- 
ticulturists dinner on “Irrigation in Horticulture 
To-day.” Dr. Aldrich summarized our present knowl- 
edge on this subject based on experimental evidence 
and observations on a wide range of horticultural 
plants, climatic and soil conditions. He discussed 
these data from the standpoint of methods which may 
be used to determine when horticultural plants should 
be irrigated. 

G. C. Hanna presented evidence that ten year 
yields on asparagus are better for determining the 
yielding ability of parent plants than shorter periods 
in a breeding program. Crown characteristics at 
time of planting failed to give evidence of future 
yielding ability. G. A. L. Mehlquist gave the neces- 
sary scientific background for the production of 
Primula obconica seed which can not be imported at 
the present time. H. E. Hayward and E. M. Long 
presented evidence that Elberta poaches gave different 
growth responses when grown on Lowell and Shalil 
rootstocks in high (diloride and/or sulfate solutions. 
Roy W. Nixon reported on the effect of thinning 
treatments on the amount of “shrivel” in the Halway 
date. Light, medium and heavy pruning on the top 
regeneration of the Valencia orange was discussed by 
S. H. Cameron and R. W. Hodgson. 

American Society of Ichthyologists and Hbwpe- 
TOLOGiSTs, Western Division 
(Report by Richard S* Croker) 

The meetings of the Western Division, American 
Society of Ichthyologists and Herpetologists, con- 
sisted of two symposia, a round table discussion and 
a half-day session of general papers. The high light 
of the meetings was the symposium entitled “The 
Great Basin with Emphasis on Glacial and Post- 
Glacial Times,” which was arranged jointly by the 
society and the American Association for the Ad- 
vancement of Science. Eliot Blackwelder spoke on 
the geological background, describing the evolution 
of the Great Basin and its surrounding mountains. 
Carl L. Hubbs, presenting a paper prepared jointly 
with Robert R. Miller, showed that the present dis- 
tribution of fishes in isolated parts of the Great Basin 
substantiates the assertions of geologists regarding tiie 
history of this area. Ernst Anteva discussed the 
changes in climate of this area and how thiey affected 
the ancient inhabitants, as well as how the study of 
former inhabited sites indicates early climatic con- 
ditions. 

The second symposium, “Problems of Management 
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of Trout Waters/^ emphasized conditions in the Inter- 
Mountain Region. Marion J. Madsen spoke on the 
objectives of management, chief of which is to **pro- 
vide satisfactory fishing for the largest number of 
anglers at the most reasonable cost/^ James W. 
Moffett discussed environment and management, with 
emphasis on the fact that each body of water is a 
separate problem and that neither the general survey 
nor the intensive study is the sole approach. James 
R. Simon spoke on administrative considerations in 
the methods of management. He stated that ^^hatch- 
eries still have a place in trout management but that 
the exaggerated claims for their success must be 
revised in view of the efficiency of natural repro- 
duction.” 

A round table discussion on reptiles, Seasonal 
Behavior Patterns,” was led by A. M. Woo^Jbury. 


125 

The points discussed included the efPects of tempera- 
ture, humidity, light and other factors on such habits 
as denning and solitary hibernation, feeding, migra- 
tion, breeding, etc. 

Papers read at the general session included those 
on fish pigment by F. B. Sumner, fossil fish scales 
by L. R. David, proportion of scale length to fish 
length by L. D. Townsend and H. L. Connor, aborigi- 
nal use of fisheries by G. W. Hewes and the shark 
fishery by R. S. Croker. 

Officers of the Western Division of the society for 
the ensuing year are: President, W. C. T. Herre, 
Stanford University; Vice-President, Raymond B. 
Cowles, University of California, Los Angeles; Sec- 
retary j Richard S. Croker, California Division of Fish 
and Game, Terminal Island, California. 

{To he concluded) 


SCIENCE 


THE RESOURCES OF THE CONTINENTS^ 

By Dr. KIRTLEY F. MATHER 

PROFESSOB or OEOt.OaY, HARVARD UNIVERSITY 


Any consideration of the changes that are likely to 
occur during the next few years in the social and 
political life of man must include the inescapable 
fact that the demands upon mineral resources are 
certain to increase. Not only in war but also in 
peace, human efficiency and comfort are increasingly 
dependent upon metallic ores, mineral fuels and the 
products of the ground. No matter what may be the 
nature of the new order for which men fight and plan 
and work, it can become a reality only if it is adjusted 
both to the peculiarities of human nature and to the 
characteristics of the physical resources available in 
this terrjESstrial environment. It is worth while, there- 
fore, for all concerned with the fate of man to give 
careful thought to the nature and distribution of the 
raw materials with which Mother Earth^s storehouse 
is stocked. 

These basic requisites for modem civilization occur 
under certain welLdeflned geological conditions. 
Their distribution is by no means haphazard or un- 
predictable. Now that the general geological struc- 
ture of all the continents is known and the specific 
occurrence of many valuable mineral deposits has 
been studied, it is possible to estimate with some 
degree of accuracy the total stores of the more impor- 
tant metals, fuels and other minerals that are avail- 
able for human use, and to compare the relative wealth 
of the several continents with regard to mineral re- 
sources. 

It may help in making such a survey to group the 

t World-wide broadcast of the American Philosophical 
Sedety and WEUIi, Philadelphia, July 17, 1942. 


rocks of the earth’s crust in three categories. First 
there are the very old, and generally much contorted 
or compressed rocks of the Basement Complex or 
Pre-Cambrian terrane. These include vast bodies of 
granite and other igneous rocks, many of them in- 
tensely metamorphosed, as well as sedimentary rocki# 
that likewise have been greatly altered by heat and 
pressure during the many vicissitudes of crustal move- 
ment and volcanic eruption that have affected them 
tliroughout the long ages of subsequent geologic time. 
These ancient rocks contain many rich bodies of 
metallic ores, such as those yielding gold, silver, cop- 
per, nickel and iron. Nowhere do they contain coal, 
petroleum or the ores of such metals as aluminum and 
magnesium. 

There are extensive area« of Pre-Cambrian rocks in 
every continent, and no large unit of these rocks has 
thus far failed, when adequately prospected, to be 
the source of essential metals. The Canadian Shield 
surrounding Hudson Bay in North America is 
matched by the Scandinavian Shield of northwestern 
Europe and the Angara Shield of north-central 
Siberia in Asia. In the southern hemisphere, the 
Brazilian Shield of South America is matched by 
the extensive bodies of Pre-Cambrian rock in south 
and central Africa and the Basement Complex of 
Australia. 

The second gronp “Of rocks in this very loose clasai- 
fication of mine includes the sedimentary formations 
of Cambrian and post-Cambrian age. These may be 
fiat-lying beds beneath the plains and in the plateaus; 
or they may he wrinkled into mountains like Uie 
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AppaiaohiaBS* It is from these that the world^s 
resonroes of coal and petroleum are secured, as well 
as much of the potash and magnesium and some of 
the iron and non-ferrous metals. Here too it should 
be noted that every continent has its share. The wide- 
spread basin of the Mississippi Valley in North 
America is matched by the extensive area of sedimen- 
tary rocks in central Europe between the Alps and 
the Scandinavian highlands. The vast lowland of 
the Amazon in South America finds its structural 
counterpart in the interior basin of Australia and the 
broad plains of north central Asia. 

The third major type of geologic structure is that 
resulting from and associated with volcanic activity. 
Here the geologist has in mind not only the outpoured 
lavas and erupted cinders, ash and bombs of volcanic 
cones and plateaus. He thinks also of the intruded 
masses of igneous rock that crystallized in the con- 
duits leading to the volcanic vents, or spread out in 
sheets or dome-shaped bodies in the upper part of 
the earth’s crust without ever actually breaking 
through to the surface. It is in association with such 
rocks, especially those of Tertiary age, that some of 
the world’s most important reserves of precious 
metals, of copper, lead and zinc, and of such metals 
as tungsten, vanadium, molybdenum and manganese, 
essential in the production of modern steel alloys, are 
found. Here, again, we observe that nature plays no 
favorites, so far as continents are concerned. The 
volcanic terranes of North America’s western moun- 
tains have their equivalent in the Andes of South 
America, the festooned arcs of many a mountain sys- 
tem in eastern and southern Asia, the plateaus and 
cones of central Africa. 

The fact is that every continent displays almost 
the entire gamut of possible geologic structures and 
therefore may be expected to contain extensive de- 
posits of almost every kind of mineral resource useful 
to-day or likely to be useful in the future as a raw 
material of industry. Although the United States 
alone has thus far produced more than two thirds of 
the world’s entire production of petroleum, this is 
because Americans have been more successful than 
any other people in finding and using this type of 
fuel. There is no chance that a century ago two thirds 
of the world’s supply of petroleum was concentrated 
beneath the surface of the United States. On the con- 
trary, with the exception of Australia, every conti- 
nent probably contains petroleum reserves propor- 
tional to the entire total of the world’s supply, as the 
area of each continent is proportional to the total land 
of the earth. 

Similarly, the fact that, to date, Continental 
Europe, the United States, Great Britain and Russia 
have produced over SO per cent, of the world’s steel 


does not mean that the rest of the world eontams only 
20 per cent, of the earth’s ores of iron. Instead it 
means that the inhabitants of the regions first men- 
tioned have been most ingenious and efficient in dis- 
covering and utilizing the iron ore deposits that they 
possessed. The iron ores of Asia, Africa, Australia 
and South America for the most part await future 
development. 

In other words, for the overwhelming majority of 
basically important minerals, each continent may be 
expected to have domestic sources, adequate when 
properly developed, to supply most of the needs of 
its inhabitants when the standards of living and the 
way of life everywhere attain the characteristics of 
modem industrial civilization. Mother Earth .pro- 
vides equality of opportunity; it is man that differs 
in responding to opportunity. 

But this is not to say that nature favors continental 
isolation or regional self-sufficiency as the pattern for 
world organization. There are several significant 
exceptions to this glittering generality of equalized 
distribution of mineral wealth, continent by conti- 
nent. Even when we remember that, for many pur- 
poses, molybdenum may be substituted for tungsten, 
coal for petroleum, and magnesium for aluminum, we 
find that at present and probably for a long time in 
the future, the inhabitants of no continent and there- 
fore of no one country can ’‘live to themselves alone,” 
without sacrificing many of the benefits of modem 
civilization. 

Outstanding among these exceptions is tin. Nature 
has played a strange trick in making tin ores scarce in 
the highly industrialized regions where the tin can is 
an essential item. There are practically no ores of tin 
in all North America, and the puny deposits of that 
metal in all Europe are competent to meet only 6 per 
cent, of the needs of Europeans. 

Much the same can be said about the ores of nickel 
and of radium. These are found in only a few rare 
localities in only two or three of the six continents. 

Even this hasty survey of the resources of the con- 
tinents therefore leads us unerringly to the conclusion 
that if man is to make full use of the available mineral 
wealth, his social, economic and political organization 
must be on a planetary rather than a continental 
basis, Bach continent has sufficient stores of raw 
materials to give it a place of equality with every 
other continent. From the geological point of view 
there is no basis for rating any continent as inferior 
to any other. But no continent con provide sufficient 
amounts of every ingredient of modem civilization 
to satisfy the needs of man. Only as each contribute 
freely and without hindrance to the welfare df aU 
mankind can the resources of anjr be uttlijsed to the 
best advantage. 

The geologiut can not es<^pe ^ < 
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earth ia far better adapted for ooeupation by tuen 
orgamaed on a world-wide aeale with maximnm op- 
portnnity for free interchange of raw niateriak and 


finished products the world around^ than for occupa- 
tion by men who insist upon building bairiers between 
regions even so large as entire continents. 


OBITUARY 


WILLIAM JOHN PETERS 

Thk death of Captain William John Peters on July 
10 removed from American geophysics an outstanding 
scholar and investigator whose unselfish achievements 
in the field and laboratory are internationally recog- 
nized. He took part in almost every phase of research 
in earth physics and in quest of data he covered a large 
part of the earth's surface. Preeminent in hia con- 
tributions was the geomagnetic work at sea and for 
which he invented and improved instruments making 
for more rapid and more accurate determinatioits. 

Captain Peters was bom in Oakland, California, 
on February 6, 1863, and was educated in the public 
schools there. After a short time as a student at the 
University of California, he was appointed as observer 
and computer on a survey of the boundary between 
two western states *, in this work he gave much study to 
methods of astronomical determination not frequently 
used. 

His important professional life began with ap- 
pointment as assistant topographer in the U. S. 
Geological Survey in 1884. His advance through 
various grades was rapid. For several years he was 
engaged in geodetic work in the western states. Dur- 
ing 1898“1901, as chief of party, he successfully com- 
pleted difikult and important exploration in Alaska 
for the Survey and again during 1902 in Utah and 
Alaska, 

This extensive experience, much of it in polar 
regions, fully qualified him for appointment- as chief 
scientist and second in command of the Ziegler Polar 
Expedition of 1903-1905. Despite unusually severe 
meteorological and ice conditions, coupled with the 
loss of the expedition's vessel, Captain Peters succeeded 
in obtaining valuable 11-month series of geomagnetic 
data at Teplitz Ba^, Rudolph Island, Franz Josef 
Archipelago, along with other material at Teplitz Bay, 
Cape Flora, and Alger Island, on aurora, meteorology, 
tides, geomagnetism, astronomy and map construction 
and surveys. In this his organizing ability and train- 
ing of those associated with him were paramount 
factors* The extensive and detailed accounts of this 
work and of the resultant valuable geophysical data 
and diecusaions were published by the National Geog- 
raphic Soekty in in a 630-page quarto volume 
enfeiil^ “The Ziegler Polar Expedition, 1903-1906: 

Results*^ Tbe fact that the entire burden of 
the except for only occasional as- 

of the expedition, was 


carried by Captain Peters and four assistants, makes 
this really a marked achievement in the history of 
polar exploration. Commander Anthony Fiala, of the 
expedition, regarded the amount of scientific work ac- 
complished in the scant time available as “suf5cient 
evidence of the indefatigable and persistent prosecu- 
tion of the observations on the part of the scientific 
party.” 

Shortly after the return of the expedition, Captain 
Peters was appointed as chief magnetic observer and 
commander of the Galilee for the Department of Ter- 
restrial Magnetism of the Carnegie Institution of 
Washington on her second and third cruises of over 
52,000 miles in the Pacific Ocean and thus entered 
upon his second major service to geophysics. While 
on the Galilee, whenever possible, he experimented with 
tile object of improving instruments and methods of 
magnetic observations at sea. As a result he de- 
veloped the marine coUimating-compass, which was 
destined to become the standard instrument for de- 
termining the magnetic declination on board the 
Carnegie, 

As the result of the work done on the Galilee the 
special non-magnetic vessel Carnegie was designed 
along lines largely suggested by Captain Peters. He 
superintended her construction and commanded her 
first two cruises of over 100,000 miles, the second of 
which extended around the world with a total length 
of 92,829 nautical miles in 798 days. Important cor- 
rections to geomagnetic charts were found on this 
second cruise, particularly in the Pacific and Indian 
oceans. The detailed results and discussions obtained 
were published by the Carnegie Institution of Wash- 
ington as the third volume in the series “Researches 
of the Department of Terrestrial Magnetism.” These 
constitute a lasting memorial to the long labors and 
scientific genius of Captain Peters. 

In 1914 Peters secured observations along the coasts 
of Labrador, Hudson Bay and Hudson Strait as well 
as at sea in Hudson Bay. Here again most valuable 
geophysical data were obtained despite unusual dif- 
ficulties of season and navigation in the small three- 
masted schooner George R. Cluett, 

Upon completion of the work in Hudson Bay, Cap- 
tain Peters entered upon his. third major service to 
geophysics in the direction at the Department of Ter- 
restrial Magnetism of the compilations and discussions 
of the accumulated results at sea, the oversight of the 
continuing surveys at sea by the Carnegie, and the 
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investigation of fundamental problems of compass 
design, compensation and dynamic deviation, which 
continued until his retirement from active duty, June 
30, 1934. A large part of the progress made in the 
investigations of the Department of Terrestrial Mag* 
netism in its fields must be credited to Captain Peters 
in these twenty years of his professional life. 

When the British Admiralty decided in 1935 to 
build a non-magnetic vessel — Research — to carry for* 
ward the geomagnetic survey at sea previously done 
by the Carnegie, that organization invited the Car* 
nogie Institution of Washington to make available as 
an expert consultant the services of Captain Peters to 
aid in the vessel’s design and in her instrumental 
equipment. Nothing illustrates so well the selfless in- 
terest and entluisiasm as his acceptance of this re- 
sponsibility and the sacrifice of a year of his well- 
earned privilege of retirement. Arriving in England 
in the fall of 1935, as a represezitative of the Car- 
negie Institution of Washington, he took active part 
for over a year in the design of the new vessel and of 
her equipment — tasks for which his unique experi- 
ence so peculiarly fitted him. The Admiralty took 
occasion to record its high appreciation of this valu- 
able aid which had done so much to make possible the 
later launching of the Research, She was rapidly 
being equipped for her first cruise to Washington, D. 
C., and thence through the South Atlantic into the 
Indian Ocean, when the outbreak of the war in 1939 
made it necessary to postpone her work. 

Following his work in England and service as a 
delegate of the United States at the triennial Assem- 
bly of the International Union of Geodesy and Geo- 
physics in Edinburgh in 1936, Captain Peters con- 
tinued to devote much of his leisure time to scholarly 
studies. Many were the calls upon him as a recog- 
nized authority in polar exploration and nautical 
science. One of his last studies involved an investi- 
gation of the log of the cruise of Ponce de Le6n and 
discussions bearing on his route to and landfall near 
St. Augustine, Florida. 

Some 50 volumes and publications evidence the 
extent of Peters’ scientific activities. These show not 
only a mind trained by practical experience but also 
one unusually skilled in higher mathematics and the 


exact sciences — acquired only by persistent study in 
each new field or problem as it was presented — and 
in their useful applications. 

Captain Peters died at his home in Chevy Chase, 
Maryland, on July 10, 1942. He is survived by his 
widow, Beatrice Speaight Boyd Peters, and his son, 
Geoffrey Lloyd Peters. 

All who had the privilege of acquaintance and 
friendship with Captain Peters unite in estimating him 
as a thoroughly modest gentleman and capable experi- 
menter and investigator. All who served with him in 
any capacity unite in praise of his sympathetic un- 
selfish guidance to attainment in their activities. His 
share in the edifice of geophysical science is a solid 
foundation for future building. 

Jno. a. Fleming 

Department of Terrestrial Magnetism, 

Carnegie Institution op Washington 

DEATHS AND MEMORIALS 

Maurice L. Carr, director of research of the Pitts- 
burgh Testing Laboratory, died on July 13 at the age 
of sixty-five years. 

Dr. Willard A. Roberts, of the department of 
research lamp development at the Nela Park branch 
of the General Electric Company, died on July 24 at 
the age of fifty-two years. 

Sir William Matthew Flinders Petrie, the 
British archeologist, died in Jerusalem on July 28, 
He was eighty -nine years old. 

Sir Daniel Hall, F.R.S., who was director of the 
Rothamsted Experimental Station from 1902 to 1912, 
died on July 5, at the age of seventy-eight years. 

Dr. Richard Willstaetter, formerly professor at 
Munich and Berlin, Nobel laureate in chemistry, died 
in Switzerland on August 2. He would have cele- 
brated his seventieth birthday on August 13. 

The recently completed two-story brick building on 
the grounds of the Connecticut Agricultural Experi- 
ment Station, New Haven, will be named the Britton 
Laboratory, in memory of Dr. Wilton Everett Brit- 
ton. Dr. Britton, until his death in 1939, was for 
about forty years entomologist of the Experiment Sta- 
tion and state entomologist. 


SCIENTIFIC EVENTS 


THE ENDOWMENT OF AN INSTITUTE OP 
SOCIAL MEDICINE AT OXFORD 

The Nuffield Provincial Hospitals Trust, with the 
approval of Lord Nuffield, will, according to the 
Times, London, devote £10,000 a year for ten years 
to the creation at the University of Oxford of a uni- 
versity professorship of social medicine and the foun- 


dation of an institute in which the professor will work. 

The purposes of the institute are : 

To investigate the influence of social, genetic, environ- 
mental and domestic factors on the incidence of human 
disease and disability. 

To seek and promote measures, other than those usually 
employed in the practice of remedial medidne, for the 
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protection of the individual and of the community against 
eueh forces aa interfere with the full development and 
maintenance of man’s mental and physical capacity. 

If required by the university to do so, to make provi- 
sion in the institute for the instruction in social medicine 
of students and practitioners of medicine approved by the 
board of the faculty of medicine in the University of 
Oxford. 

There will be an administrative cotutnittee for the 
institute on which the trust will be represented by six 
members. In this way cooperation will be furthered 
between the institute and other research institutions 
established elsewhere by the trust. 

Six years ago Lord Nuffield devoted £2,000,000, 
augmented later by gifts for special purposes of more 
than £600,000, to the endowment of medical research 
in the University of Oxford, believing that in a great 
university medical research would get inspiration and 
help from its contact with other studies of all kinds. 
In December, 1939, he endowed the Nuffield Provin- 
cial Hospitals Trust, of which W. M. Goodenough, 
who is chairman of the trust connected with medical 
endowment at Oxford University, is also the chairman. 
This trust is empowered to spend money on a wide 
range of purposes which can be of benefit to the hos- 
pital services. 

FINANCES OF THE JOHNS HOPKINS 
UNIVERSITY. 1936-1942 

The following account was given in The Johns 
Hopkins University Gazette of the finances of the 
university ; 

The 1936 sustaining fund was launched to meet 
the operating deficits, principally of the Homewood 
divisions of the university, which had in 1935 mounted 
to nearly $200,000 annually. 

This appeal embraced two main objectives : first, to 
provide a sustaining fund of $750,000 to maintain 
operations on a satisfactory level for a three-year 
period; and second, to secure additional capital funds 
of $10,000,000 needed to insure stability and to con- 
tinue the normal functions of a first-class university. 

Subscriptions to the sustaining fund amounted to 
$560,000. This sum has met the operating deficits at 
Homewood during the seven intervening years, in- 
stead of the three years originally contemplated. In 
the meantime, the university fulfilled its promise to 
reduce expenses to a bare minimum. The annual 
deficit of $177,000 in 1936 has been reduced to ap- 
proximately $34,000 in 1940-41. 

Meanwhile, progress has been made on the second 
objective of the 1936 appeal through gifts and be- 
quests to the university of nearly $4,000,000. The 
^ef items making up this total are ; 

Estate of James Swan Frick ...» $324,000 

Estate of Louis J. Boury 955,000 


Gift of Henry Strong Denison Medical 

Foundation 100,000 

Bockefelier Foundation for Preventivo 

Medicine 360,000 

Bockefelier Foundation for Biological 

Sciences 600,000 

Estate of John Martin Vincent 946,000 

Estate of Alfred Jenkins Shriver 168,943i 


While these amounts have been received, because of 
restrictions imposed they are not entirely available 
for endowment funds. Neither the School of Medi- 
cine nor the School of Hygiene and Public Health 
was included in the appeal in 1936 for sustaining 
funds. The endowment of the School of Hygiene, 
restricted to its use, is sufficient at this time to care 
for the needs of the school. 

Expenses of the School of Medicine, however, have 
increased materially, causing an annual deficit in 1936 
of $5,089.31, mounting to $52,336.82 in the year just 
passed. These deficits have been met up to the present 
time by the expenditure of unrestricted funds avail- 
able for such purpose. The chief item of increase 
has been in instruction and departmental research 
where expenditures from general funds have increased 
about $46,700 ; operation and maintenance of physical 
plant has at the same time increased approximately 
$7,900. 

THE KING OF ENGLAND’S BIRTHDAY 
HONORS LIST 

The following names of scientific men and others 
associated with scientific work appear in the King’s 
Birthday Honors list, printed in Nature: 

DM.: Dr. E. D. Adrian, professor of physiology 
in the University of Cambridge. 

Baron: J. M. Keynes, the distinguished economist. 

K.CM^G.: Sir Guy Marshall, director of the Im- 
perial Institute of Entomology. 

K.BJE.: Dr. C. G. Darwin, director of the National 
Physical Laboratory. 

Knights: Dr. R. H. Fowler, Plummer professor of 
mathematical physics in the University of Cambridge, 
lately liaison officer in North America; Dr. W, H. 
Fyfe, principal and vice-chancellor of the University 
of Aberdeen ; H. Gaskell, a director of Imperial Chem- 
ical Industries, Ltd.; W. Gavin, chief agricultural 
adviser, Ministry of Agriculture; L. Mason, deputy 
director-general of supply, India, and lately inspector- 
general of forests; Professor W. F. Shaw, president 
of the Royal College of Obstetricians and Gyneoolo- 
gista; Major-General J. Taylor, I.M.S., director of 
the Central Research Institute, Kasauli; R. A. Wat- 
son Watt, scientific adviser on telecommunications, 
Ministry of Aircraft Production. 

1 Actually received from a bequest approximating one 
million dolisrs. 
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C.B.: Dr. H. J. Gough, deputy controller-general 
of research and development, Ministry of Supply. 

CM,G,: Dr. D. B. Blacklock, professor of tropical 
hygiene, University of Liverpool; G. F. Clay, direc- 
tor of agriculture, Uganda ; Dr. A. F. Mahaffy, direc- 
tor of the Yellow Fever Research Institute, Uganda. 

CJE*: W. T. Hall, chief conservator of forests. 
United Provinces; C. M. Harlow, chief conservator of 
forests, Central Provinces and Berar; Colonel E. A. 
Glennie, director of the Survey of India; Lieutenant- 
Colonel G. R. McRobert, professor of medicine. Medi- 
cal College, Madras; Dr, L. E. Napier, director of the 
School of Tropical Medicine, Calcutta; Lieutenant- 
Colonel E. McK. Taylor, director of the Irrigation 
Research Institute, Punjab. 

C,B.E,: G. E. Bodkin, director of agriculture and 
principal of the College of Agriculture, Mauritius; 
Dr. E. A. Carmichael, director of the Neurological 
Research Unit of the Medical Research Council, Na- 
tional Hospital for Nervous Diseases; Dr. T. J. 
Mackie, professor of bacteriology, University of Edin- 
burgh; F. J. Mortimer, lately president of the Royal 
Photographic Society; Professor A. C. Norman, 
director of the X-Ray Institute in Iraq and professor 
of radiology in the Royal College of Medicine, 
Bagdad; Dr. Z. F. Willis, general secretary of the 
Y.M.C.A. 

0,BE,: V. A. Beckley, senior agricultural chemist, 
Kenya; E. G. Bowen, senior scientific officer, Ministry 
of Aircraft Production; Dr. H. J. O^D. Burk-Gaffney, 
senior pathologist, Tanganyika ; S. Butterworth, prin- 
cipal scientific officer, Admiralty; T. G. Henderson, 
principal veterinary officer, Basutoland; G. D. A. 
Macdougall, chief assistant, Statistical Branch, Prime 
Minister's Office; A. Monro, chief veterinary officer, 
Ministry of Agriculture; Dr. B. Prasad, director of 
the Zoological Survey of India; A. H. Stein, divisional 
forest officer, Hoshangabad, India; C. B. Symes, 
medical entomologist, Kenya; A. F. Thehvcll, secre- 
tary of the Jamaica Agricultural Society; A. F. 
Wilkins, principal scientific officer, Ministry of Air- 
craft Production; H. Wooldridge, senior scientific 
officer, Department of Scientific and Industrial Re- 
search. 

M.B,E.: Canon L. A. Lennon, for services to edu- 
cation and agriculture, in Nigeria; G. W. Lines, agri- 
cultural officer, Nigeria; R. E. Mills, technical assist- 
ant, Ministry of Aircraft Production ; H. C. Mundell, 
agricultural and livestock officer, Basutoland ; Miss K. 
M. Shaw, personal assistant to the dean of the Lon- 
don School of Hygiene and Tropic,al Medicine; L. B. 
Turner, deputy assistant director, Explosives Depart- 
ment, Ministry of Supply; J. J. Unwin, scientific 
officer, Ministry of Aircraft Production. 


1,8,0,: Q. D. Goode, chief clerk, Department of 
Science and Agriculture, and personal secretary to 
the Director of Agriculture, Jamaica, 

DR. AL£§ HRDLIC5KAi 

The retirement of Dr. AleS Hrdli^ka from the 
curatorship of the Division of Physical Anthropology 
in the National Museum, Washington, which he has 
held for almost forty years, is an event which no 
scientific journal can leave unnoted. Under him there 
has grown up in the National Museum one of the 
greatest — if not the greatest — <iollections of anthropo- 
logical material in all the world; he is founder and 
leader of the enterprising school of physical anthro- 
pology which now flourishes in the United States. 
Born in Czech o- Slovakia in 1869, he was still a youth 
when his family emigrated to the United States; there 
he became a student of medicine, and it was through 
the medical portal he entered upon the anthropologi- 
cal problems of the human body. On the anniversary 
of his seventieth birthday a list of his contributions 
to anthropology was compiled; they are now more 
than three hundred in number, covering every aspect 
of his subject, every one of them making a factual 
addition to a particular department of knowledge. 

Dr. Ilrdli^ka is beyond doubt the most traveled 
anthropologist of his time; there is no part of the 
world he has not visited in search of material and of 
knowledge. He made the circuit of the world several 
times to examine and report on the fossil remains of 
early man. His reports, issued from time to time in 
the publications of the Smithsonian Institution, are 
recognized throughout the world as the most reliable 
sources of fact relating to the discoveries of fossil 
man. His studies on the Old Americans (men and 
women of British ancestry), of the American Indians 
and of the Negro population of the United States 
have become classics. He has sought to trace the 
first peopling of the New World from a Mongolian 
homeland in northeast Asia and has explored Alaska 
for evidence of early migrations. In Alaska, too, he 
has dug up cemeteries attached to older Eskimo set- 
tlements; he has added greatly to our knowledge of 
the Eskimo, both ancient and modern. Dr. Hrdli^ 
made warm friends wherever he went, particularly in 
England. He lectured in London in 1939 while on 
his way to the U.S.S.R. to examine the various finds of 
fossil man which have been made there in recent years. 
In 1926 his Czech colleagues issued a **Hrdli6ka” 
number of Anthropologio in honor of their distin- 
guished countryman. At the close of the War of 
1914-18 he founded the American Journal of Physical 
Anthropology, now the leading publication of its kind. 

1 From Nature, 
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RESEAKCH GRANTS OP THE WISCONSIN 
ALUMNI RESEARCH FOUNDATION 

Fiftken gifts and grants, the largest a $60,000 re- 
search allotment from the Wisconsin Alumni Research 
Foundation, have been accepted by the Board of 
Regents of the University of Wisconsin. The gifts 
amount to $89,054, and are largely for research in 
chemical, agricultural and medical fields or for stu- 
dent loans and scholarships. 

The foundation also allotted $4,000 for a research 
fellowship in the department of pediatrics for 1942- 
43, to be supervised by Dr. J. E. Gonce. 

Other gifts and grants were : 

Commercial Solvents Corporation, Terre Haute, Ind., 
$1,250 to renew an industrial fellowship in biochemistry. 

Wisconsin Canners Association, Madison, $300 to estab- 
lish an industrial fellowship for studies on swee^t corn. 

Lakeshi re-Marty Co., I^lymoutli, Wis., $600 to establish 
an industrial fellowship for the study of factors involved 
in the manufacture of cheese. 

National Choose Institute, Chicago, $1,235 additional 
grant for studios on cheese and other dairy products. 

Heyden Chemical Corporation, Garfield, N. J., $2,200 
to establish an industrial fellowsliip in agricultural bac- 
teriology and biochemistry. 

Oarnegie-Illinois Steel Corporation, Pittsburgh, $1,125 
addition to industrial research fellowship for studies of 
dairy barns. 

Parke, Davis and Company, Detroit, $2,000 for con- 
tinuation of research on malaria in the department of 
pharmacology. 

Nutrition Foundation, New York City, $6,000 for vita- 
min studies, a study of the relation of dental caries in the 
monkey and a study of biotin metabolism. 

W. K. Kellogg Foundation, Battle Creek, Mich., $4,000 
for loans or scholarships in the School of Nursing. 

Wisconsin Alumnae Club, Minneapolis, $100 contribu- 
tion to the Henrietta Wood Kessenich loan fund. 

Hoberg Paper Mills, Inc., Green Bay, $250 for publi- 
cation of the Journal of Land and Public Uiiliiy JSco- 
nomics* 

International Harvester Company, Chicago, $600 for 


publication of the Journal of Land and Public Utility 
Soonomics, 

Subscriptions to the Pro Arte fund, $2,194. 

LOUISIANA STATE UNIVERSITY UNIT OF 
THE MILITARY GENERAL HOSPITAL 

The Louisiana State University Unit, Military Gen- 
eral Hospital Number 64, was mobilized by the Army 
of the United States for active war duty on July 15. 
The unit is composed of fifty-five physicians and 
dentists, 105 nurses and a large number of civilian 
specialists. It is organized to care for 1,000 patients 
in a base hospital and will be assigned to foreign duty. 
The unit will undergo a period of training in military 
hosjjital routine at one of the Army posts in the 
United States before being assigned to active service 
with a combat force. 

The medical and nursing staff will be supplemented 
by the addition of sorue 500 enlisted personnel. All 
medical members of the unit hold positifms on the 
faculty of the Louisiana State University School of 
Medicine. 

Many members of the group were already on active 
duty and many others had applied for immediate 
active duty and were awaiting assignment when the 
call for mobilization of the unit was received. These 
members joined the unit at the port of mobilization. 

The unit was organized during the summer of 1940 
by Dr. Urban Maes, director of the department of 
surgery of the School of Medicine, who was in charge 
of the surgical section of Base Hospital No. 24 during 
World War I and who served in France. 

From the time its organization was completed until 
its mobilization, the unit was directed by Lieutenant- 
Colonel Ben R. Heninger, clinical professor of medi- 
cine. On mobilization, Colonel Daniel B. Faust, of 
the regular Army Medical Corps, was assigned to com- 
mand the unit. Lieutenant-Colonel Heninger is chief 
of the medical section, and Lieutenant- Colonel Charles 
J. Miangolarra, clinical assistant professor of surgery, 
is the chief of the surgical section. 


SCIENTIFIC NOTES AND NEWS 


Sir Henry Dale, president of the Royal Society, 
has been appointed chairman of the Science Commit- 
tee of the British Council. He succeeds the late Sir 
William Bragg. 

The Royal Geographical Society has awarded the 
Founder's Medal to Miss Freya Stark for her travels 
in the East, the Patron's Medal to Owen Lattimore for 
hia travels and studies in Central Asia, and the Vic- 
toria Medal to Dr. Harold Jeffreys for his researches 
on the physics of the earth. 

The Sociedad Mexioana de Historia Natural held 
a meeting at Mexico City on July 24 to receive as an 


honorary member Dr. Ernest Carroll Faust, professor 
of parasitology and acting head of the department 
of tropical medicine at Tulane University. He was 
presented by Professor Enrique Beltran, permanent 
secretary of the society, and his diploma was given to 
him by Dr. Rodulfo Brito Foucher, president of the 
National University of Mexico, who presided. Pro- 
fessor Faust gave an address entitled ^'Experiences 
and Reminiscences of an American Medical Para- 
sitologist." 

It is stated in the Journal of the American Medical 
Association that Miss Grace Louise Ivanhoe, El Cer- 
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rito, who reo^tly completed work in parasitology and 
t3X>pical medicine at the School of Medicine of Tulane 
University of Louisiana, has been awarded the Geiger 
Medal for a thesis in the field of public health and 
sanitation. The Geiger Medal has for a number of 
years been presented to a graduate student on a public 
health problem of interest to the Southern states or 
countries contiguous to these states. The thesis was 
chiefly concerned with amebiasis. 

Thk doctorate of science has been conferred by the 
University of London on Dr. Frank Dickens, of the 
Imperial College of Science and Technology; on 
Charles Potter, of the Imperial College of Science, 
and on E. E. L. Dixon and C. E. Lucas, external 
students. 

Thk officers of the American Society of Plant 
Physiologists for the coming year, 1942-43, are: 
President, W. E. Loomis, Ames, Iowa; Vice-president, 
D. B. Anderson, Raleigh, N. C. ; Secretary-Treasurer, 
P. J. Kramer, Durham, N. C. 

At the nineteenth annual meeting of the Long 
Island Biological Association, held at the Biological 
Laboratory, Cold Spring Harbor, on July 28, Dr. 
Robert Cushman Murphy, chairman of the depart- 
ment of birds of the American Museum of Natural 
History, was reelected president of the association. 

Db. Jamks P. ToiiLMAK, associate professor of clini- 
cal pathology at the College of Medicine of the Uni- 
versity of Nebraska, has been appointed assistant 
dean. 

Dr. Gkrald D. Timmons, formerly dean of the 
School of Dentistry at the University of Indiana and 
executive secretary of the American Dental Associa- 
tion, will succeed the late Dr, I. Norman Broomell as 
dean of the School of Dentistry at Temple University. 

De. David W. E. Baird, Jr., associate dean and 
associate clinical professor of medicine at the Uni- 
versity of Oregon Medical School, Portland, has been 
appointed acting dean of the school during the absence 
of Dr. Richard B. Dillehunt, who for reasons of 
health has leave of absence. 

Dr. P. Arnk Hanskn, assistant curator of the 
American Type Culture Collection, has been appointed 
associate professor in bacteriology at the University 
of Maryland. 

Dr. Eugene Chan has been appointed visiting pro- 
fessor of ophthalmology at the Central University 
College of Medicine, China. During the last few years 
he has held the chair of ophthalmology at the West 
China University and has been head of the Depart- 
ment of Ophthalmology of the Chengtu Eye, Ear, 
Nose and Throat Hospital. Formerly he was a mem- 


ber of the Wilmer Ophthalmological Institute of the 
Johns Hopkins University, 

Dr. Lucius W. Elder has been appointed director 
of the section of physical chemistry at the Central 
Research Laboratories of General Poods Corporation. 
Dr. Elder has been engaged in research work with the 
corporation since 1932. 

Dr. C, Carroll Smith recently retired as dental 
director of the Peoria, III., public schools after serv- 
ing for twenty-four years. 

Dr. Carl Olson, Jr., research professor of veteri- 
nary science at the Massachusetts State College at 
Amherst, will report for active duty with the U. S. 
Veterinary Corps Reserve with the rank of captain. 
He has been granted leave of absence to serve for the 
duration of the war. 

The Westinghouse Electric and Manufacturing 
Company founded in 1939 at Mellon Institute an 
industrial fellowship to conduct investigational work 
on plastics, especially synthetic resins, for construc- 
tional purposes. Since then the fellowship staff has 
been carrying on research on new raw materials, new 
molded products and new processing methods, evaluat- 
ing them for commercial application. In these activi- 
ties particular emphasis has been placed on the em- 
ployment of plastics in those fields where the uses of 
resinous materials are unknown, limited or undevel- 
oped. Following the completion of this basic research 
program, two specialists, H. Ross Strohecker and Wil- 
liam B. Johnston, will conduct the subsequent investi- 
gational and developmental work. Mr, Strohecker 
will give attention to the physical technology involved 
and Mr. Johnston will perfect the chemical processing 
included in the comprehensive project. They will have 
the direct and cpnstant cooperation of experts in the 
Westinghouse organixation. 

Professor Roger J. Williams, of the department 
of chemistry of the University of Texas, presented a 
series of four lectures, from July 21 to 24, under the 
auspices of the department of biological chemistry 
and the sunimer session at the University of Michigan. 
His lectures were concerned with the vitamin B com- 
plex. 

The annual meeting of the Corporation of the 
Marine Biological Laboratory will be held in the audi- 
torium of the laboratory at Woods Hole, Mass., on 
Tuesday, August 11, at 11 : 30 A.M., for the election 
of officers and trustees and the transaction of each 
business as may come before the meeting. 

The American Roentgen Bay Sociely win hold its 
annual meeting at Chicago with headquarters at the 
Palmer House* Haddon Eall, AJtsntie City, where 
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it waa origmaily planned to meet, has been taken over 
by the Goiwnment. 

Thb twenty-second annual meeting of the Highway 
Research Board will be held on December 2, 3 and 4 
at the Hotel Statler, St. Louis. It is expected that 
time and travel facilities will be conserved by holding 
this meeting immediately before that of the American 
Association of State Highway Officials, which occurs 
in St. Louis the following week. 

The American Dietetic Association will hold its 
twenty-fifth annual meeting at the Hotel Statler, 
Detroit, from October 19 to 22. All the sessions are 
planned to provide the dietitian with aid under the 
circumstances imposed by the war. Plans for increas- 
ing the number of trained dietitians available for 
army service as well as for civilian service will be 
considered. 

AccoKmKG to the Journal of the American Medical 
Association, an informal advisory coTtimittee for the 
vitamin A industry has been appointed to confer with 
the Office of Price Administration regarding pricing 
and distribution problems. The committee held its 
first meeting in Washington, D. C., on July 27, to dis- 
cuss provisions of a proposed maximum price schedule 
for vitamin A oils and concentrates. The advisory 
panel is an outgrowth of a recent industry conference 
held in San Francisco between the Office of Price Ad- 
ministration and all branches of the industry. 

A BANQUET in honor of forty successful candidates 
in the first annual science talent search of the Science 
Clubs of America, sponsored by Science Service, 
Washington, D. C., was held in Washington on July 
15. Among some 11,000 entrants, all seniors in sec- 
ondary schools in the United States, 3,200 completed 
competitive examinations and wrote essays on ‘^How 
Science Can Help Win the War.” Three hundred of 
these entrants won special recognition; 260 of them 
were given honorable mention and 40 were chosen 
to take a prixe trip to Washington. Eighteen Weat- 
inghouse Science Scholarships of $200 each are 


awarded to members of this group who have rated 
high in tests and interviews held in Washington. 
Westinghouse Science Scholarships of $2,400 each are 
awarded to the boy and the girl receiving highest 
rating. 

The Rockefeller Foundation has made a grant of 
£1,875 towards the expenses of the Oxford Nutrition 
Survey during the past year and has promised a grant 
of £3,000 for each of the next two years. These funds 
will be administered by a committee consisting of the 
Regius professor of medicine, the Whitley professor 
of biochemistry, and the Wuynflete professor of phys- 
iology, Sir Robert Me Garrison, Sir Wilson Jameson 
and Dr. H. M. Sinclair. The survey is investigating 
economic, dietary, clinical and biological methods of 
assessing nutrition in man. Besides giving training 
in their use it is also on behalf of the Ministry of 
Health examining the nutrition of samples of the 
population. 

An Associated Press dispatch dated August 1 re- 
ports that the Battle Creek Sanitarium has now been 
given over to the Government and will be known as 
the Percy L. Jones General Hospital for war casual- 
ties. The purchase price was $2,251,100. Lieutenant 
Colonel Norman T. Kirk, who will be at the head of 
a hospital staff of 700, said that it would be remodeled 
into long wards accommodating 1,000 beds at the 
start. The first patients will arrive about October 1 
from military training centers where they have con- 
tracted ailments requiring long treatment. Former 
guests of the sanitarium have been transferred to 
several large adjacent buildings to continue treatment 
under the direction of Dr. John H. Kellogg. 

Nature states that the University of Marburg, with 
the support of the Behring Works, has founded an 
Emil von Behring prize consisting of a medal and the 
sum of five thousand gold marks. It will be awarded 
every two years for scientific work in medicine, veter- 
inary medicine or natural science, with special refer- 
ence to immunity and control of epidemics. 


DISCUSSION 


COLOR BLINDNESS AND BORDERLINE 
CASES 

Never was there greater need for exact specification 
of the color capabilities of the normal and aberrant 
eye. What has psyehology to offer T The term 
*^eolor blindness” itself is a misnomer, misleading and 
nndnly depressing, even when qualified by "partial.” 
Aetnally, the testunony of cases of unilateral defect or 
of retinal islands of partial deficiency, as well as the 
^vid$n^ from the outw xones of normal retinae, indi- 
cates that in ordixuury red-green 'fidin^ess” color is 


visible throughout the spectrum — ^bluea and yeUows in 
varying ehromas and brightnesses (with a possible 
gray line at about 600 ml*). 

Evidence, further, is steadily piling up of the 
frequency of “color weakness” . and the various 
“anomalies” in which all four primaries and their 
derivatives are visible, though with the B-G pmr 
weakened, sometimes unequally^ (5, 601-702). 
Whether one of the pair is ever completely suppressed 

* J. M. Nelson, * * Anomalous Trichromatism, ’ ’ Proceed- 
inffe Physical Society, London, 50, pp. 661-702, 1936. 
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without the other remains unproven. Numerous 
borderline cases have emerged, whether of super- or 
sub-sensititivity is undetermined. They fit no rubrics, 
and await exact measurement, for the physicist^s 
classes, protanomalous and deuteranomalous, are 
purely theoretical, not descriptive. The Nagel anom- 
aloscope and the Rayleigh equation (xR + yG^zY) 
fail to show whether one component hue is weakened 
or the other intensified. 

What analytical test procedures are available for 
mass measurements of the population? For speed, 
the clinician leans to the pseudoisochromatic group: 
Stilling, Ishihara, Schaaff, Fjdridge-Green, Jensen, 
Rabkin — German, Japanese, French, English, Ameri- 
can, Russian — plates displaying mosaics of color dots 
on a white ground, with digits or geometric figures in 
confusion colors. But digits (used in the first two) 
are unequally legible, easily con f usable, dependent on 
accuracy of refraction and acuity and readily memoriz- 
able. True, the eighth edition of the Ishihara (fol- 
lowing critici-sm in 1935 and careless publication of 
keys to its plates) has sidestepped some of its earlier 
shortcomings. But its 30 inches distance is incon- 
venient and ignored, throwing designs out of gear by 
projecting them on unintended retinal areas. It dis- 
cards color- weak along with color-blind through its 
use of moderate chromas only, and some of its designs 
fail to function as expected, owing possibly to the 
blue-weakness of the Oriental eye; e.g., the B and G 
digits of the familiar reversible design are misread 
by 25 per cent, of normals. 

In certain Ishihara plates critical colors are cun- 
ningly interwoven to read one way to one type of eye, 
another way to another. But in the case of the plates 
diagnostic of so-called “red’' and “green" blindness, 
designed to throw all cases into one or the other class 
according as they report the right or left digit, pur- 
plish or red—a considerable per cent, of “color blinds" 
read both or neither. 

On most of the Japanese plates, however, some- 
thing can be distinguished, whereas the spirits of the 
examinee sink steadily as blank plate after blank 
plate of the Stilling passes. True, the last edition of 
this German test, revised by Her tel, has copied some of 
the novelties of the Oriental and inserted a pair of 
diagnostic plates in R and purplish R. It contains 
also plates for B-Y deficiency. But the instructions 
are intricate and unintelligible in translation, and 
usually ignored by the examiner. Total scores in both 
the Stilling and the Ishihara are frequently misleading 
as to the gravity of the defect. 

Combined use of the Ishihara with a few Stilling 
plates and Schaaff or Rabkin was rcconimended in 1937 
by the British expert, Mary Collins, ^ for preliminary 


»M. Collins, Naiitre (London), 140: 632-34 and 669- 
76, 1937. 


segregation of “dangerous” color defectives. But war 
conditions have now cut off foreign editions. In 
1939-40, to meet the emergency, an improved pseudo- 
isochromatie test set was projected by the writer, but 
no printing-ink firm would guarantee the chromas and 
hues demanded. In 1940 the American Optical Com- 
j>any undertook to reproduce the most useful Ishihara 
and Stilling plates, but the critical chromas are often 
weak, the hues divergent (in the sample set examined 
by the writer), hence reasoning from the results of the 
older tests is unsafe, and no standardization of the new 
has to date been offered. 

The Inter- Society Color Council in 1941, at the 
request of iridustrialists and clinicians, started work 
on a color discrimination test. Following the lead of 
the National Institute of Industrial Psychology of 
Great Britain,^ who devised lacquered disks in R, B 
and Y chroma series in 1926 for serial grading and 
matching, R and HP series of glossy plastic chips in 
matched pairs, with many closely graded chromas 
steps from grey to medium saturation have been pro- 
duced, and standardization of a “color aptitude” test 
is under way. 

Industry meanwhile has taken the lead over psycho- 
logical laboratories. The Institute of Paper Chem- 
istry has devised its own matching tests, and the 
American Paper and Pulp Association has issued a 
monograph with many tables and curves for confusion 
colors.* 

Convinced that only analytical study of thresholds 
of a number of hues will solve the enigmas of color 
vision, the writer is employing seven series of matched 
Munsell paper: R, B, Q, BG and B chromas, and 
short strips of the special research 100-hue equal- 
chroma s-and- value circle in the R's and G^s, in con- 
junction with spectrometer and adap tome ter observa- 
tions. From the results, distribution curves will be 
plotted for color sensitivity in normal and aberrant; 
and the hypothesis that all degrees of sensitivity to 
the primaries link the congenital “color blind” with 
the normal-visioned be demonstrated or discredited. 

Meanwhile the laboratory worker suggests that the 
psychologist, after consulting his Greek dictionary, 
scrap the non-descrip tive and misleading rubrics of 
protanopia and deutcranopia and their derivatives, 
foisted on us in 1897 by the hasty generalizations and 
faulty experimental procedures of von Kriea;® dis- 
avowed in 1932 by the eminent British authority on 
light, R. A. Houstoun,® and the source to-day of end- 
less confusion and distortion of experimental observa- 

8 W. O'D. Pierce, ''The Selection of Colour Workers.^' 
London : Isaac Pitman and Sons, 1934. 

4 American Paper and Pulp Association, "Color Blind- 
ness." Appleton, Wisconsin, 1941. 

6E. Murray, Am, Jour, Psychol,, 42: H7-127, 1980. 

flB. A. Houstoun, "Vision and Colour Vision." l/on- 
don; Longmans, Green and Company, 1982. 
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tions. The old term "color blind” may well go with 
them. 

Elsie Muriuy 

Cornell University 

WARTIME SCIENTIFIC MANPOWER 
PRODUCTION 

In recent numbers of Science^ there have appeared 
communications which manifest the growing demand 
for complete utilization of scientifically trained per- 
sonnel. Through the facilities provided by the Na- 
tional Roster of Scientific and Specialized Personnel 
studies of the problems associated with utilization and 
assignment have been and are being studied and allo- 
cations are being made in various fields of science. 
The Roster is not simply an organized card file ; it is 
proceeding as rapidly as possible in determining needs 
and allocating supply. 

The problem it is considering at present is the 
mechanism by which we can supplement dwindling 
reserves in scientifically trained men. The process of 
robbing the universities to supply technically trained 
manpower has been carried to dangerous limits which, 
if pursued further, will result in the elimination of the 
future supply. The war has now progressed a sufil- 
cient length of time for us to realize that temporary 
expedients are not sufficient and that a long-range 
view will be necessary for the continuous replacement 
of scientific personnel which must be accomplished if 
we are to win this war. 

The period of temporary expedients has enlisted the 
services of too great a number of scientists who are 
now removed from their main purpose of producing 
an adequate supply for future needs. This situation 
is inevitable at the beginning of an emergency but 
must now receive the thought and planning necessary 
for its correction. 

The pressure of public and professional opinion 
must be impressed upon the individual to make each 
think of the best that he can produce for the total 
national good. This involves a critical self-analysis 
removed from social and patriotic glamor motives 
which almost inevitably sway the principles on which 
such a decision must be made. This inventory of 
service should have as its keystone the idea of pro- 
duction of an increasingly large number of scientific 
personnel. The schools, colleges and universities have 
compacted and revised their conventionalized sched- 
ules to make possible the earlier and steadier training 
which should produce new scientifically trained men 
in the minimum time and at that age when their sci- 
entific knowledge is most easily adapted to the armed 
services. 

This war is dominantly one of ideas. It can be suc- 

iSonwoE, 95: 2472, 507-«, Hay 15, 1942; Ibid., 96: 
2479, 16, July 3, 1942. 


eessfully waged only by the complete use of brains 
and technological knowledge combined with mechan- 
ical instruments of war. Peace-time methods impose 
artificial limitations upon production of new scientists 
which in view of the continuing urgency must be re- 
moved. Independence of thought and action form a 
requisite part of any such program — each man repre- 
sents a newly modified model as he leaves the academic 
production line. On that production line must be ap- 
plied the most skilful teaching which science has ever 
had. Formulae which have been rigidly adhered to 
must be reevaluated and discarded if they can not be 
fitted to new conditions. Each man on the instruction 
assembly line must treat his product with respect to 
its own particular idiosyncrasies — the assembly line 
expert will not exercise his own. Standards and in- 
spections must be rigid with a degree of flexibility at 
all other points. It is here that real teachers are 
needed, and it is here that the common methods of rote 
instruction must give way. 

Standardization of many science courses has pro- 
ceeded almost to the point of freezing their content 
and the methods of approach. This process must be 
revised and unfrozen in every case in which the new 
needs are evaluated in the light of increased produc- 
tion. Emi>hasis must be reapplied. To-day as never 
before broad and fundamental patterns of factual 
synthesis must be placed before the receptive minds 
which are to be scientifically trained. 

The personal inventory mentioned above must be 
made in the liglit of this statement. The breach in 
curricular walls and the abolition of conventional 
schedules have left many an academic scientist in a 
state of emotional upheaval resulting in a sense of 
lost personal security. The insecurity so produced has 
immediately been transferred according to a principle 
of human nature wdiich antedates scientific technology, 
for in times like these other pastures always appear 
greener and old responsibilities can always be side- 
tracked by the assumption of new ones. It is this 
factor which makes many scientists feel that they 
should be actively engaged in war work of a recog- 
nized variety when deep in their hearts they realize 
that their duties in their own environment are much 
more important to national welfare. It is harder to 
fight on the home front without official recognition 
than to transfer to other and perhaps different fields 
in which service may be less effective. 

The universities have taken the only standpoint that 
could be taken in this emergency: they have unstint- 
ingly contributed their manpower and laboratory fa- 
cilities. They too, must recognize that their essential 
purpose in national welfare is production of an in- 
creasing number of men trained to think. They must 
conserve their teaching manpower if this is to succeed. 

The devastation of science departments by armed 
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and governmental services must be rigidly scrutinized 
in the light of necessity. The resultant deterioration 
which shows absence of planning and foresight must 
not be allowed to continue. The universities^ own 
needs must be weighed against other demands. The 
efficient future control of the destiny of the universi- 
ties themselves requires the replacement of scientific 
manpower. These replacements must be accelerated 
both in tempo and quantity while quality must be 
maintained. The colleges and universities can play 
their part only by keeping active staffs intact and 
maintaining the morale of their teachers by recog- 
nizing this as a dominant part of the war effort. 

John S. Nicholas, 

National Research Council Representative 
on the National Roster of Scientific and 
Specialized Personnel 

RUSSIAN-ENGLISH TECHNICAL 
DICTIONARY 

There is an urgent demand at the present time for 
an up-to-date Russian- English dictionary of scientific 


and technical terms. It is known that a number of 
Bussian-English glossaries of specific terms have been 
compiled by various scientific institutions and indi- 
viduals, and it is thought that it would be extremely 
helpful to scientists and technical translators if copies 
of these glossaries could be collected together and 
placed in the Science Library in London where one 
complete set could be consulted, 

Will, therefore, any institution or individual who 
has compiled a glossary of Russian scientific or tech- 
nical terms, whether printed or in MS, please send a 
copy to the Secretary, Anglo- Soviet Scientific Col- 
laboration Sub-Committee, The British Council, 3 
Hanover Street, W.l, London, England, who will col- 
lect these for the Science Library. 

It is hoped at a later stage to compile a large dic- 
tionary, but the immediate aim is to collect the dif- 
ferent glossaries in one place where they can be con- 
sulted. Each glossary will be known by the name of 
its compiler. E. J. Russkll, 

Chairman f Anglo-Soviet Scientific 
Collaboration Sub-Committee 


SCIENTIFIC BOOKS 


LEUKEMIA IN ANIMALS 

Spontaneous and Experimental Leukemia in Animals* 
By Julius Engelbreth-Holk. 245 pages, 44 fig- 
ures. Edinburgh and London: Oliver and Boyd. 
1942. 

This book of Engelbreth-Holm, published under 
the auspices of the Lady Tata Memorial Trust, is an 
authoritative and timely monograph. Leukemia, a 
cancer-like disease of the blood cell-forming organs, 
was little known until recent developments, reviewed 
in this book, focused the attention of increasing 
numbers of scientists and laymen on this disease. 
Jjeukemia is not an uncommon disease, and its inci- 
dence is seemingly rising. It arouses concern because 
it affects persons, young and old, who are often 
healthy in appearance, and the disease often follows 
a course of many years free of all symptoms, though 
it is rapidly fatal in many instances. Research men 
are being attracted to its study by the many avenues 
of investigation opened recently, making it possible to 
explore diverse problems of interest and significance. 
More than the importance of this disease itself, the 
hope that leukemia research will contribute to the 
understanding of cancer has induced most of our 
cancer research foundations and the National Cancer 
Institute to place it on their program. 

The first part of the book is devoted to a historical 
survey of this disease, first recognized about one hun- 
dred years ago, and to a description of its occur- 


rence and of its varied manifestations in different 
species of animals which contributed much to our 
knowledge of this disease and laid the foundation for 
experimental work. 

The modem period of experimental leukemia dates 
back to 1908, when a Danish investigator, EUermann, 
discovered the causation of avian leukemia by a filter- 
able agent (virus). The discovery of Peyton Rous 
that chicken tumors are produced by viruses followed 
shortly and opened a productive period of research, 
during which chicken tumors and chicken leukoses and 
their causative filterable agents have been extensively 
investigated. Some twenty years later the transplant- 
ability of different mammalian leukemias was dis- 
covered. Engelbreth-Holm is among the pioneers who 
investigated the many problems of avian leokosiB 
offered by the discoveries of his countryman, Blller- 
mann; later he also contributed to the knowledge of 
mammalian leukemia. With the skill of a good 
teacher he sketches in this book the history and 
present status of leukemia research in a 
easily understandable to those not familiar with this 
disease. With the authority of an investigator be 
introduces research workers into the intricacies of 
newer knowledge, giving precise and complete refer- 
ence to original articles. The field is covered in a 
•ystematio manner, and the book closes with a dis- 
cussion of the nature of human and 
leukemia. 

It is still not generally conceded that knkenii^ is, 
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a type of cancer, but the evidence detailed in this 
monograph in favor of this view is overwhelming. 
The fact that some leukemias may be caused by a 
virus no longer opposes this view, for both typical 
avian and mammalian tumors are now known to be 
caused by viruses, even though the infectiousness of 
these viruses is obscure and their relation to viruses 
producing infectious diseases is subject to contro- 
versy. Such problems are treated objectively by 
Engelbreth-Holm. Although he was the first to pub- 
lish experiments suggesting that mammalian leukemia 
(that of the mouse) is produced by a virus, the con- 
tradictory publications and criticisms are so thor- 
oughly discussed as to take the pen away from those 
who are about to attack his views. 

The gap between sarcoma and leukemia has been 
solidly bridged by studies of the avian disease through 
the finding of viruses which are capable of producing 
both diseases. Each of these viruses has distinctive 
features of its own characterized by specific cell affini- 
ties which seldom if ever change. The publications 
of Duran-Reynals which have recently shaken our 
belief in the specificity of these viruses have appar- 
ently appeared in print after the completion of this 
monograph. 

In a field as new as this there arc many avenues 
of research merely sketched by observations, many of 
which are of preliminary character. By discussing 
these observations at length, the text becomes vivid 
but open to controversy. I shall comment upon a few 
of these. 

The significance of the *‘milk influence” of breast 
cancer is fully grasped by the author, and his assump- 
tion that it is a virus is well supported by more recent 
data. Credit for this discovery of great proinise 
should have been given more clearly to Bittner and 
Little. As regards the existence of a similar influ- 
ence on leukemia, the negative foster-nursing experi- 
ments of MacDowell and Richter and of Engelbreth- 
Holm are cited, but these findings have since been con- 
tradicted by others, including MacDowell. The newer 
studies indicate that the incidence of leukemia is like- 
wise influenced by foster-nursing, even though this in- 
fluence has not been shown to pass to the second gen- 
eration as does the breast carcinoma influence. 

Concerning the heredity in spontaneous leukemia, 
the controversial findings of MacDowell and of Slye 
are fully stated and the findings of the former are 
accepted as the rule. Again, more recent data and a 
reconsideration of all published studies in this field 
indicate that there is no single law of inheritance of 
leukemia. This varies with different stocks but is con- 
stant for each. 

Immunity phenomena in transmissible leukemia are 
reviewed in great detail. The pattern of this research 
is simiiax to that developed y^rs ago with common 


transmissible tumors, and in the opinion of the re- 
viewer many of these studies have not been found to 
apply to the natural disease. There are exceptions, 
such as the possibility of influencing the incidence of 
spontaneous leukemia by immunization. The transfer 
of immunity to leukemia by grafts or injections of 
splenic or liver tissue from immunized animals should 
be of great interest also to immunologists. The sug- 
gestive finding that the growth of highly virulent cells 
is retarded by immunization with embryonal tisues 
while the growth of slightly virulent cells is acceler- 
ated may serve to explain some anatomical manifes- 
tations of leukemia. Lymphosarcoma, long classified 
as a tumor, is considered as leukemia held in check 
by immune bodies. It is highly desirable to lay a 
more solid foundation to these suggestions. If con- 
firmed, the question should be answered whether these 
findings with transmitted leukemia are applicable to 
the spontaneous disease. Certainly malignant tumors 
proliferate until the host is destroyed; whether they 
engender the formation of antibodies at all and, if so, 
how these antibodies modify the course of a neo])Iostic 
disease remain to be elucidated. 

The experimental production of leukemia, an ac- 
complishment of the past few years, is thoroughly 
surveyed. Certain agents, such as carcinogenic hydro- 
carbons, estrogens and x-rays, are powerful ^fleukemo- 
gens,” even though their action is influenced by hered- 
itary factors ; the leukemogenic action of cell-free ex- 
tracts of leukemic tissues or of embryonal tissues is 
still shrouded in mystery. But knowledge is accumu- 
lating on both hereditary and environmental factors, 
and this may ultimately lead to an understanding of 
the genesis of spontaneous leukemia. 

The scope of leukemia research is beyond that of a 
neoplastic disease. A perusal of this book shows how 
the metabolism studies of leukemic nodes disclosed 
novel phenomena of special interest to those con- 
cerned with tissue metabolism in general, such as the 
influence of host factors upon the metabolism of 
malignant cells, certain preleukemic metabolic changes 
and the possible existence of an inhibitor of anaerobic 
glycolysis circulating in blood of leukemic animals. 
Although there are many obscure points concerning 
these studies, they are highly stimulating. The in- 
vestigations with x-rays and radio-active substances 
should be of special concern to those interested in 
radiobiology of malignant tissues, and the heredity 
studies to those concerned with mammalian genetics. 
The latter show, under carefully controlled conditions, 
how known and unknown extrinsic factors modify 
hereditary tendencies, obscuring the recognition of the 
precise laws of inheritance of a neoplastic disease. 
Certain immunity studies, even if referred to by some 
scholars of cancer as mere ‘‘intellectual gymnastics,” 
should be of great interest to those concerned with 
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the laws of survival of tissue grafts or with individual 
difierontials, and certainly to all immunologists. 

The high standard of production of this book is 
complimentary to the publisher and editors, and much 
of its contents to research men in this country. 


Among the latter B. C. MacDowell and associates of 
the Carnegie Institute deserve special mention for 
their large share in recent contributions. 

Jacob Fukth 

COBtIBI.L IJNIVBBSITT MBWCAI, COliLSOE 


SOCIETIES AND MEETINGS 


THE AMERICAN DIABETES ASSOCIATION 

The American Diabetes Association, a new organ- 
ization founded in 1940, held its first annual meeting 
in Cleveland on June 1, 1941, the official family in- 
cluding Honorary President Elliott P. Joslin, Presi- 
dent Cecil Striker, First Vice-President Herman 0. 
Mosenthal and others prominent in the field of dia- 
betes. Active members are physicians, but all inter- 
ested in the aims of the association are eligible for 
election as associate members. It is dedicated to the 
problems of the diabetic, medical, social and economic, 
and aims to elevate standards of medical treatment by 
dissemination of the knowledge of diabetes, coordina- 
tion of activities of associated groups, collection and 
publication of statistical data and encouragement of 
research in all phases of the subject. A volume has 
been issued containing the proceedings of the meeting. 

This volume includes a secretarial report by Samuel 
8. Altshuler, Detroit; a presidential address by Cecil 
Striker, Cincinnati; “Sir Frederick Banting,” by C. 
H. Best, Toronto (reprinted from Science, 93: 243, 
1941) ; an address by Elliott P. Joslin, Boston, “Dia- 
betes Yesterday, Today and Tomorrow” ; and papers 
on “The Prevention of Diabetes,” by R. E. Hoist and 
C. H. Best, Toronto; “The Etiology of Diabetic 
Acidosis,” by Arthur Mirsky, Cincinnati; “Comments 
on Nutritional Requirements,” by Russell M. Wilder, 
Rochester, Minnesota; “Standards of Diabetic Ther- 
apy,” by Herman 0. Mosenthal, New York City, and 
“Avoidance of Degenerative Lesions in Diabetes Mel- 


litus,” by Julian D. Boyd, Robert L. Jackson and 
James H. Allen, Iowa City. 

Hoist and Best report that degenerative lesions of 
the pancreatic islets and the resultant diabetes which 
occur in dogs during administrations of sufficient 
doses of pituitary extract (Houssay-Young) can be 
prevented by diets low in carbohydrate and high in 
fat with supplementary insulin administration and 
suggest trial of the method in incipient human 
diabetes. Wilder draws attention to conclusions of 
the Committee on Food and Nutrition of the Notional 
Research Council as to vitamin requirements of nor- 
mal diets and suggests that they be considered in pre- 
scribing diets for diabetics. Mirsky reviews the his- 
tory of the conception that ketosis in diabetes depends 
on a limitation of glucose oxidation, contending that 
it depends rather on a limitation of storage as gly- 
cogen in the liver. Mosenthal asks for a revision of 
the doctrine that any elevation of the blood sugar 
concentration above the norm U necessarily to be com- 
batted in all types and degrees of diabetes, and brings 
evidence to show that it is better ignored in some situa- 
tions. Boyd, Jackson and Allen support the proposi- 
tion that degenerative sequelae of diabetes (cataracts, 
arteriosclerosis, etc.) are late results of inadequate 
control of the diabetes, a view not shared by many 
writers. The discussion of all papers which are ex- 
ceptionally full and illuminating lead to a harmoniza- 
tion of a number of erstwhile variant views. 

R. T. WOODYATT 

Chicago 


REPORTS 


PROJECT GRANTS OF THE GEOLOGICAL 
SOCIETY OF AMERICA 

The Council of the Geological Society of America 
has authorkod the following project grants: 

General SiructurCt Geomorphology and Stratigraphy — 
$^, 950 . 

P. J. Pettijohn, University of Chicago, will spend six 
weeks in a detailed study of the Huronian-Archoan con- 
tact in the Menominee and Oalumot districts of Michigan. 
Preliminary study of basal conglomerates has proven the 
pro-Huronian age of the granite northeast of the Me» 
nominee. It is proposed to extend this work into the Calu- 
met district, where post-Huronian granites are reported, 
in order to differentiate the two granites. $200. 


Lowell R. Laudon, University of Kansas, wiU complete 
a five-year study of the stratigri^hy of the Mlasissippian 
of New Mexico. The contribuUon to the stratigraphy and 
geologic history of New Mexico will also make posidhle 
a comparison with the Mississippian of the upper Mlaaia- 
sippi Valley and the Rocky Mountain $250. 

Paul A. Siple, United States Antarctic Service, Miami 
University, Ohio, will construct several large-scale maps 
of the Bay of Whales region of Boss Shelf Ice, AntarcUea, 
from oblique photographs taken by the Byrd Antarctie 
Expeditions of 1929 and 1934 and the Uidted States 
Antarctic Service in 1940. The maps will serve as a basis 
for determining quantitative defonnation h£ the 1^ aik$ 
model theory suggests that further detaS144 
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GOtitribute to undeifstaiidiiig tectoxdo features of the 
earth *» crust. $1^500. 

H. Wood, 2xid, University of Newark, as chairman of 
a eommittee of the Society of Vertebrate Paleontology, 
will select copy for and supervise preparation of a series 
of colored plates representing important type localities or 
signideant described sections to accompany a paper on the 
Continental Tertiary of the Hocky Mountains and High 
Plains. The project will provide a test of the value of 
eolorod plates as a tool for the use of stratigraphers. 
$ 1 , 000 . 

Paleontology — 

Claude W. Hibbard, University of Kansas, will collect 
Pliocene and Pleistocene vertebrate fossils from unconsoli- 
dated gravels in Clark County, southwestern Kansas, in 
extension of six seasons of field work in adjacent coun- 
ties* The gravels of fossiliferous beds are put through 
screens of proper size to recover small fragipents and 
teeth. The work to date has produced four new High 
Plains Pliocene and Pleistocene vertebrate fossils, descrip- 
tions of which have been published. $450. 

M. K. BUas, State (Geological Survey of Nebraska, will 
spend six weeks in central Colorado collecting the Walchia 
flora from lower Pennsylvanian rocks. Walchia was for- 
merly regarded as a Permian plant, and the beds that 
KUas will study are the oldest conifer-bearing beds known. 
$3S5. 

Bobert G. Chaffee, Academy of Natural Sciences, Phila- 
delphia, will sot up an inter-museum card catalogue of 
vertebrate paleontolgical specimens of North America. 
$360. 

Geophyeio^ — ^4,700* 

N. B. Keevil, Department of Physics, University of 
Toronto, will study the distribution of radiogenic heat in 
North American granitic rocks. Badioactivity measuro- 
monts are made, and a rapid method of requisite accuracy 
is being developed from previous work upon 1,000 rocks. 

SPECIAL 

THE ^‘SULFANILAMIDE EFFECT” OF SUB- 
STANCES DEVOID OF SULFO GROUPS 

StM-AWiijAitiDB and ita derivatives reduce »» vitro 
the speed of bacterial growth ; complete baoteriostasia 
is attained as the maximal effect.^ The effect of sulf- 
anilamides is inhibited by p-aminobensoio aoid.^ The 
effleiency of sulfanilamides is explained by their 
structural similarity to p-aminobenzoie acid; they dis- 
place this “essential metabolite”* or “growth fac- 
tor”*- • from its enzyme’s surface. The competition 
of esseotial metabolites of the carbonic acid type 

> J. Hirscfa, in press. 

s D. D. Woods, BHt. Jour. Seep. Path., 21: 74, 1940. 

<P. FSdes, Imoet, 1: 9S6, 1940. 

«S. D. Bubbo and J. M. QiUesple, Nature, 146: 828, 

. 4 a Shha Mid K. Sehwars, Ser. J>euU. Oheta. Get., 74: 

l«Ur,|WL 


Bopresentative specimens will be obtained from geological 
surveys, universities, museums and mining companies. 
The project will provide a reliable average value for the 
rate of production of radioactive heat in North American 
granitic rocks and determine the extent of regional geo- 
thermal anomalies on this continent. $2,500. 

G. P. Woollard, Princeton, New Jersey, will continue 
his investigation of the subsurface geological conditions 
along the eastern seaboard by a magnetic and gravita- 
tional survey. The survey to date has extended from New 
England to Washington and will now be extended to Flor- 
ida. Eeports on the transcontinental survey in 1940 and 
the more detailed examination along the northeastern sea- 
board in 1941 are in hand for early publication. $2,200. 

Soonomic Geology — $400, 

John 8. Brown, Balmat, New York, will study the rela- 
tion of porosity to ore deposition in the metamorphosed 
Grenville limestone of Bt. Lawrence County, New York. 
Porosities of diamond drill cores have been determined, 
and Dr. Brown will now carry out a thin-section study 
of the same cores to determine the size of openings. A 
preliminary report has been published in Technical Paper 
1194, American Institute of Mining and Metallurgical 
Engineers, ** Factors of Composition and Porosity in 
Lead-Zinc Replacements of Metamorphosed Limestone.'^ 
$400. 

Glacial Geology — $140. 

Cbauucey D. Holmes, University of Missouri, will make 
a detailed study of glacial transport and progressive 
changes in the shape of iillstones of known origin in west- 
C43ntral New York. The region is especially favorable for 
the study because the glacial ice moved at right angles 
to the strike of lithologically distinctive formations. The 
study was begun in 1937, and two papers have been pub- 
lished, one in the American Journal of Science and one 
in the Bulletin of The Geological Society of America. 
$140. 

ARTICLES 

with analogous sulfonic acid compounds has been 
demonstrated by Mcllwain, applying nicotinic acid 
amide ^ pyridin-3-sulfonic acid amide® and a-amino 
acids ^ a-amino sulfonic acids, further by Kuhn, 
Wieland and Mdller® with pantothenic acid^^sulfo- 
pantoihenio acid. The following two observations 
demonstrate that analogous substances devoid of sulfo 
groups arc also able to displace p-aminobenzoic acid. 

(1) Th» Antibaotbbial EprEOT or p-Aminobknz- 
AKTDji AKi> Its Inhibition bt p-Ajaino- 

BENZOIC Aoip 

Material for inoculation : 24 hours culture of B. coh 

e H. Mcllwain, Srii. Jmr. Exp. Po^h., 21 : 136, 1940. 

7 H. McHwain, ibid*, 22: 148, 1941. 

4 B, Kuhn, Th. Wieland and E. F. Hdller, Ber* BcuU* 
Chtm* Ge$*p 74 1 1605, 1941. 
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TABLE X 




Test-tube No. 

1 

2 

3 

4 

6 

6 

7 



Inoculation per 5 mt 

1 

1 

10 





ie drop 





Orowth after 43 hours at 37' 

» C 


a 

Control 



+ 

+ 

- 1 - 

+ 

+ 

— 

b 

p-Amlnobenzatnlde 

I.IO^M 


+ 

— 

— 

— 

— 


b' 

c 

I>-Anunoben 2 amido ...... 

p-Aminobenzolc acid . . , , 
Sulfanilamide 

l.KHM 

■f 

+ 



“f 

+ 

+ 



Sulfanilamide 



l.KHM f 








c 

p~Amlnobenzoic acid . . . . 

+ 








on a synthetic medium for staphylococci.® Medium: 
10.53 per cent, of ammonium chloride, 0.3 per cent, of 
glucose, 0.5 per cent, of sodium sulfate, 0.01 per cent, 
of magnesium chloride, phosphate buffer (M/15) pH 
7.2; each 5 ml. 

The bacteriostatic effect of p-aminobcnzainide is 
almost as strong as that of equimolecular quantities 
of sulfanilamide; both effects are suppressed by 
p-aminobenzoic acid. 

(2) The Antibacterial Effect of p-Aminophenyl- 
ARSiNic Acid (Atoxyl) and Its Inhibition 
BY p-Aminobenzoio Acid 

Atoxyl reduces the speed of bacterial growth, but no 
complete baeteriostasis is attained. The speed of 
bacterial growth in aerobic cultures has been deter- 
mined by continuous measurement of the oxygen con- 
sumption in Warburg vessels.^® 

Material for inoculation: 13 hours culture of B. coli 
on a synthetic medium f one drop per 30 ml was inocu- 
lated in the same medium. 


TABLE 2 


Culture No. 

T 

II 

HI 

IV 

V 

VI 






Atoxyl l.Kh>M 1 

Addition 

— 

- Atoxyl 1.10-‘M p-Aminobenxolc > 






acid l.KHM } 

Hours after 
Inoculation 

mm* Oxygen consumption per ml In 30 minutes 

3 00 

4 

4 

2 

3 

6 

4 

3 30 

11 

9 

7 

7 

13 

11 

4 00 

23 

20 

13 

13 

28 

26 

4 .30 

51 

40 

20 

20 

49 

46 

5 02 

91 

TO 

30 

28 

76 

76 

5 31 

126 

315 

37 

38 

103 

09 


p-Aulinophenylarsinic acid (atoxyl) acts in the 
same way but decidedly weaker than sulfanilamide 
and p-aminobenzainide. This corresponds to the 
lesser antibacterial efficiency of free sulfanilic acid. 

Among the derivatives of p-aminobenzamide pos- 
sibly a further new group of substances with chemo- 
therapeutic effects towards bacterial infections might 
be found. Other substances, too, devoid of sulfo 

»P. Pildes and 0. M. Itichardson, Brit Jour, Esep, 
PatK 18; 292, 3937. 

1® J. HirfMsh, Efwymologia, 4: 94, 1937, 


groups, but structurally related to p-aminobenzoio 
acid, should be tested with regard to their chemo- 
therapeutic effects. 

Julius Hiksoh 

Institute of Hygiene, 

University of Istanbul 

ENZYME ACTION 

Just as the adsorptive capacity of finely ground 
activated charcoal for methylene blue is decreased by 
narcotics, so it appears that the activity of enzymes is 
reduced similarly by the same narcotics. 

In plant physiology there is an experiment whose 
object is adsorption and whose procedure involves the 
mixing of finely ground activated charcoal with an 
aqueous solution of methylene blue. Under the cor- 
rect proportion which varies with the concentration 
of methylene blue and the adsorjjtive potency of the 
finely ground activated charcoal, the filtrate is clear 
and devoid of methylene blue. The conclusion is that 
the methylene blue has been adsorbed by the finely 
ground activated charcoal. The experiment also 
directs the students to add ethyl alcohol to the residue, 
whereupon the filtrate becomes deep blue and the con- 
clusion is that alcohol decreases the adsorptive capac- 
ity of the charcoal particles. 

The students in plant physiology at the University 
of South Dakota performed this experiment in Janu- 
ary, 1942, shortly after the meetings of the American 
Association for the Advancement of Science in Dallas, 
and when the prize-winning paper was still fresh in 
my mind. As most of you may recall, the prize was 
awarded to Johnson, Brown and Matsland for the 
paper entitled “The Mechanism of Temperature and 
Hydrostatic Pressure Reversal of Narcosis in Lumi- 
nous Bacteria.*'^ The research involved the action of 
narcotics on lucif erase, the enzyme which is responsible 
for luminescence in luminous bacteria. Tlie investi- 
gators found that narcotics readily reduce the intensity 
of luminescence, clearly indicating a decrease in 
enzymatic activity, 

1 Prank H. Johnson, Dugald E, S, Brown and Douglas 
A. Marsland, Anat Eee,, 81; 4, Supplement, page 88, 
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The experiment in plant physiology dealing with 
adsorption brought to my mind this fundamental ques> 
tion when the experiment was being discussed with 
the students. If, ethyl alcohol reduces the adsorptive 
capacity of charcoal particles for methylene blue^ wiU 
ether, chloroform, barbital and sulfanilamide have the 
same effect? Preliminary tests did show that each 
drug separately reduced the adsorptive capacity of 
charcoal particles for methylene blue. 

Other tests to determine the threshold value of each 
drug followed. The threshold value is the maximum 
amount of drug which will not produce any decrease 
in adsorption. Less amounts have no apparent effect 
and larger amounts affect the adsorption progressively 
more. One gram of the finely ground charcoaP on 
hand in the botany laboratory was found to adsorb all 
the methylene blue from 13 ml of a 1 per cents aqueous 
solution but no more. With this set-up it was rather 
simple to determine the threshold value for each drug. 
A standard mixture of one gram of charcoal particles 
and 13 ml of the 1 per cent, aqueous methylene blue 
with the addition of slightly more than the threshold 
value of a certain drug would produce a blue filtrate 
upon filtration. 

The threshold values for a number of narcotics are 
given in Table 1. The concentration value is based on 
the total amount of mixture, which in every case was 
100 ml. The temperature was close to 25® C. 

TABLE 1 

Thb Thrkbuou) Valors roa Somr Narcotics which Affect 

THE APSORPTIVK PoTBNCT OF ACTIVATED CHARCOAL 

Particles for Methtlbnb Blob 


Narcotic 

Tlireshold value based on 
amount In total mix- 
ture (100 ml) 

Ethyl alcohol 

. . 8 per cent. 

Bhber 

1 “ 

Chloroform 

0.6 ** “ 

Sodium barbital 

0.1 “ ** 

Sulfanilamide 

0.025 “ “ 

Saponin 

0,00 “ 


Table 2 presents data dealing with the effect of the 
narcotics on the action of diastase. In every case 10 
ml of 1 per cent, soluble starch, 1 ml of a 1 per cent, 
diastase solution and enough narcotic to give the stated 
concentration were diluted to 20 ml. The concentra- 
tion for each narcotic is based on the final solution 
volume of 20 ml. The temperature was close to 26® C. 


TABLE 2 

The Effect of Some Narcotics om thb Dioebtivb Action 
OF Bjastase 


Minimum time for soluble 
starch solution to be dl- 


Narcotic and its concentration gesied past the last 

iodine staining 
stage 


Control (no iwircotic added) .. 15 minutes 

Ethyl alcohol 26 per cent 30 

Chloroform 25 r»er cent 25 

Haponln 0.25 per cent 25-30 ** 

BMium barbital 0.26 per cent. . 180 *** 

Sodium barbital 0.10 t)er cent, . 70 

Sulfanilamide 0.26 per cent, ... 20 


a. Retarded 106 minutes ; h. Retarded 5 minutes. 

It IB most interesting to note the differential effects 
of sulfanilamide on charcoal particles and diastase. 
While sulfanilamide is extremely potent in its effect 
on the adsorption of methylene blue by charcoal 
particles, it is only mildly effective in arresting the 
digestive action of diastase on soluble starch. This 
difference may be fundamental in explaining why 
sulfanilamide is so effective in combating body patho- 
gens without critically and dangerously upsetting the 
regular essential metabolic activities of the host's body. 
To be exact, sulfanilamide is about four times as potent 
as sodium barbital in reducing the adsorptive capacity 
of charcoal particles for methylene blue, but only one 
thirty- third as drastic as sodium barbital in its retar- 
dation of diastatic action on soluble starch. 

That enzyme action is adsorptive becomes even more 
certain when one finds that the effect of ether, alcohol 
and chloroform on the adsorptive potency of charcoal 
particles for methylene blue is canceled wholly or in 
part by the application of hydrostatic pressure. This 
is exactly what Johnson, Brown and Marsland re- 
ported for luciferase in luminous bacteria. 

The action of narcotics on diastase appears to be 
the same as that on charcoal particles, which unques- 
tionably had their adsorptive capacity for methylene 
blue reduced thereby. It may, therefore, be concluded 
that enzyme axjtion is fundamentally an adsorptive 
process. The doubt in the minds of Johnson, Brown 
and Marsland as to whether the effect of barbital, 
sulfanilamide and p-aminobenzoic acid was chemical 
or adsorptive can now be removed. 

H. C. Etbter 

Department op Botany, 

University op South Dakota 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE CHEMICAL COMPOSITION OF LIVER 
PREPARATIONS 

SiKOB the discovery, about fifteen years ago, of the 

>C^reoal, activated, for decolorizing, about 80 mesh. 
Will Gtnrporation, Bochwter, N. Y. 


curative action of liver in pernicious anemia, much 
has been learned of the nature of the active substance 
and the procedures for extraction. 

Methods for extraction and analytical results, in- 
cluding my own studies, have been published else- 
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where.^ From one kilogram of fresh liver I obtained 
5.8 grams of yellowish brown powder as a silver salt. 
From the analytical results the presence of three free 
COOH groups, eighteen --CO-NH" groups and a 
molecular weight of approximately 10,000 was de- 
duced. 

Dakin and West^ separated the inactive part with 
ammonium sulfate, magnesium sulfate and sodium 
chloride, and finally precipitated the active part with 
Reinecke salt. In this way they obtained a compound 
constituting 1 per cent, of the original dried weight 
and with a nitrogen content of 15.3 per cent., which 
they treated as a polypeptide and glucosamine. In a 
later publication Dakin, Ungley and West,® by a more 
refined method of extraction, obtained a fraction with 
16.2 per cent, nitrogen which is characteristic of an 
albumosc type, without glucosamine, and established 
a molecular weight of 3-'5000. Sladek, Savezyeka and 
Lipschuetz* demonstrated the old thesis that free 
amino groups derived from amino acids exist, Sub- 
barow, Jacobsen and Prochownick® have isolated 2 
milligrams of a crystalline sulfate from 100 grams 
of liver, a product which seems to be identical with 
that described by Lalund and Klein m.® Karrer, Frei 
and Fritacfae’^ found in the active fraction a pentose 
and adenin, and believe that the activity is propor- 
tional to the phosphorus content, obtaining a maxi- 
mum of 3.8 per cent. P. 

In 1939 I began some new experiments. The ex- 
traction and purification methods were simplified. 
Each kilogram of milled liver was extracted with one- 
third volume of water and 6 cc of 20 per cent, sulfuric 
acid at 35° C. After pressing, this process was re- 
peated at 50° C, 60° C and 70° C. The expressed 
liquids were mixed together and treated with Ba( 0 H )2 
at 50° C until a pH of 6.5-6.7 was obtained, warmed 
to 60° C and filtered. After concentrating in vacuum 
to one seventh of its volume at 40° 0, 99 per cent, 
alcohol was added until an alcohol concentration of 
70 per cent, was reached. After filtering and evapo- 
rating the alcohol (in vacuum at 40° C) the liquid 
was concentrated to half its volume, filtered and pre- 
cipitated with AgNOy. This salt was decomposed with 
HCl, filtered, and the solution precipitated with alco- 
hol. The precipitate was dissolved in N/10 NaOH to 
pH 7.2 and with silver nitrate a new silver salt is 
isolated which has the following composition : 

1 Erdos, Bioohem. Zeitschr,, 277 : 337, 1935. 

3 Dakin and West, Jour, Biol, Cftcm., 109: 489, 1935. 

» Dakin, Ungley and West, Jottr, BioU Ckem,, 115 : 771, 
1936. * 

* Sladek, Savezyeka and Lipschuetz, III. Kongr. Sloven- 
skih Aptekar. Jugoslaviji, Prague, page 266, 1935. 

^Subbarow, Jacobsen and Proehowniek, Jour, Am. 
Chem. 8oo., 58: 2234, 1986. 

« Lalund and Kleram, Acte med. Scand., 88; 620, 1986. 

7 Karrer, Prei and Pritsche, Belv, ChUn, Acta, 20: 622, 
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The acid part of the substance had a molecular 
weight of 6,000. It contained three free COOH 
groups, as did the product obtained several years ago. 
Remaining are six free amino groups, this number 
increasing to eighteen after hydrolysis (5 hours of 
ebullition with HCl or 25 per cent.). From this the 
presence of twelve bonds of -CO-^NH- is deduced. 
One kilogram of fresh liver gave 2.09 grams of this 
substance which was extraordinarily active in clinical 
tests. 

For an approximate estimation of the potency of 
liver extracts the combination of the chemical method 
(fractional precipitation with alcohol) of Schales* 
and my biological teat,® based on the influence of 
phenylhydrazine anemia, was found satisfactory. 
The results were confirmed by the clinical test of the 
reticulocyte response. 

SUMMAHY 

For the present we can entertain the following 
ideas regarding the chemical structure of the active 
fraction of liver in pernicious anemia : it is an amino 
acid complex with three free COOH groups, it con- 
tains sulfur and phosphorus, is soluble in water, acids 
and bases, precipitates in alcohol at concentration 
greater than 87 per cent., and has a molecular weight 
of 6,000. 

JoBt Erdos 

The National Polytbchnical Institute, 

Mexicx), D, P. 

8 Schales, Klin, Woehenaohr,, 16 : 277, 1937. 

8 Erdos, Biochem, ZeiUohr,, 277 : 842, 1935. 
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NEW McGRAW-HILL TEXTS 
IN RADIO AND COMMUNICATIONS 


Microwave Transmission 

By John C. Slater, Massachxisetla Insti- 
tute of Technology. International Series 
in Physics. 312 pages, 6x9. $3.50 

In this new booh, the first of its kind to bo published in 
this field of growing importance, an attempt has been 
made to steer a middle course between very elementary 
and very advanced standards; between the highly theo- 
retical and the completely practical. Microwaves are 
treated both from the standpoint of conventional trans- 
mission lines and of Maxwell ’s equations. Topics 
covered include: transmission lines; Maxwell’s equa- 
tions, plane waves, and reflection; rectangular wave 
guides; the general transmission line problem; radia- 
tion from antennas; directive devices for antennas; and 
the coupling of coaxial lines and wave guides. 


Frequency Modulation 

By August Hund, Consulting Engineer. 
In press — ^ready in September 

Here is a critical engineering treatment of all phases 
of frequency modulation, from basic principles to the 
design of commercial apparatus. The practical applica- 
tions follow closely the latest and best engineering prac- 
tice. Phenomena and features in frequency modulation 
are described in comparison with customary amplitude 
modulation and in comparison with phase modulation. 
Simultaneous occurrence of frequency modulation with 
either of the other types of modulation, as well as the 
simultaneous action of all three types of modulation, 
are treated in the theoretical part of the book. 


Electrical Fundamentals of Communication 

By Aethub L. Albert, Oregon State Col- 
lege. 7n press — ready, in August 

This distinctive book is unique in that it deals with 
electrical fundamentals from the point of view of com- 
munications— telewaphy, telephony, and radio. De- 
signed for beginiiiiig studentsi the book is elementary, 
yet at the same time maintains a high standard of tech- 
nical accuracy and provides a sound foundation in the 
subject Bxamples illustrating the electrical fundamen- 
tals are given throughout the book, and many of these 
are numerical solutions typical of the problems and cir- 
cuits found in communication. 

Send fw copies 


Radio Code Manual 

By Arthur R. Ntlson, Chief Instructor, 
Nilson Radio School, New York, N. Y. 
178 pag^, 6x9. $2.00 

Designed for the prospective radiotelegraph operator, 
this book gives a course in radio code — how to send and 
how to receive it. This instruction is given in the form 
of 20 lessons, beginning with the simpTest of code char- 
acters and leading to the handling of actual messages 
and press dispatches, weather reports, and distress 
messages. In addition to code practice in sending and 
receiving, the book contains a group of seven construc- 
tion projects, including the building of code oscillators, 
a telegraph key, and the erection of code lines between 
two rooms or houses. 

Principles of Aeronautical Radio 
Engineering 

By P, C. Sakobetto, United Air Lines 
Transport Corporation. In press — ready in 
September 

The publication of this text will be an event of impor- 
tance to radio engineers, since it marks the first time 
that the engineering aspects of aeronautical radio have 
been adequately treated in book form. The purpose of 
the book is to provide the student of aeronautical systems 
and apparatus with information which serves as a 
guide for the design of equipment, as well as to aid 
the communications engineer in the solution of the va- 
rious problems encountered in dealing with aeronautical 
radio. 

Mathematics for Electricians and 
Radiomen 

By Nelson M. Cooke, Chief Radio Elec- 
trician, tj. S. Navy. 604 pages, 6x9. 
$4.00 

This outstanding new text — pioneer in its field — is 
widely used in radio technician training courses. The 
book has one dominant aim; to give the electrical and 
radio student a sound mathematical foundation and to 
show him how to apply this knowledge to the solution 
of practical problems most frequently encountered in 
actual practice. The mathematical scope of the book 
includes elementary algebra through quadratic equations, 
logarithms, elementary plane vectors, and vector algebra 
as applied to alternating-current circuits. 

on approval 


I^RAW-HILL BOOK COMPANY, INC. 

pu4 Straet, Kew Yoris, N. Y. Aldwydi Haase, Londoii, W.G. 9 
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SCIENCE NEWS 

Science Service, Washington, D. C, 


WORK OF THE NATIONAL RESEARCH 
COUNCIL OF THE NATIONAL 
ACADEMY OF SCIENCES 

Scientists of the United States are making their 
knowledge and experience available for the war effort 
through committees of the National Research Council of 
the National Academy of Sciences. A great stock of in- 
formation already in existence has been thus pooled, and 
has been placed on record in well over a hundred reports 
furnished to the War Production Board and its prede- 
cessor organizations. Directions which new research 
should take have also been indicated. 

Kspeeially important has been the work of the Metals 
and Minerals Advisory Committee, of which Clyde 
Williams, director of Battellc Memorial Institute, Colum- 
bus, Ohio, is chairman. This committee has already 
turned in well over a hundred reports. About half of 
them aro on metals substitution an<i conservation, a little 
less than half on ferrous minerals and ferro-alloys, with 
several additional reports on tin smelting and reclamation 
and on non-metallic minerals. 

A very considerable proportion of the reports are eon- 
cemod with throe ‘‘bottleneck** metals, aluminum, mag- 
nesium and manganese. The first two are basic materials 
for aircraft, the third is a key material in modern steel- 
making. With all three, our present difficulties arise 
largely from the fact that before the war the respective 
industries naturally utilized only the highest-grade 
sources, which were most easily worked. Now, however, 
those “cream** sources aro not sufficient to meet the 
enormously expanded demand, and scientists are called 
upon to tell what may be done about realizing values from 
some of the ‘ ‘ skim-milk * * ores. 

Other investigations of the committee range through 
the whole alphabet of the minerals, from antimony and 
asbestos to zinc and zircon. In some cases, rarer and 
more costly metals may become replacements for those 
that are more abundant and cheaper in normal times j as 
in the substitution of lead -silver solder for the old familiar 
lead -tin solder, thus releasing tin for use where it is more 
urgently needed. 

This set-up of a national clearing-house for scientific 
ideas and information in a nation at war continues a 
tradition that goes back to the administration of Presi- 
dent Lincoln. In 1863 he chartered the National Acad- 
emy of Sciences as a means of making the then existing 
scientific rosourcos of the country available for the use 
of the Federal Government. 

During the first World War the National Research 
Council was organized ^ a committee of the academy, to 
carry on the some kind of work in the vastly more highly 
developed fields of science that had come into being since 
Reconstruction days. The council continued in existence 
during the interim between the first and second World 
Wars, and now again attacks the task, with greatly ex- 
panded personnel and facilities. 


THE COMMITTEE ON TECHNICAL 
DEVELOPMENT 

The Committee on Technical Development, a new body 
for the promotion and correlation of research in general 
industrial production, is now taking shape within the War 
Production Board, under the guidance of Maury Maverick, 
chief of the Bureau of Government Requirements. It is 
intended to operate along lines parallel to the work of 
the Office of Scientific Research and Development and 
the National Inventors Council, supplementing, though 
not duplicating, their efforts. An appropriation of 
$100,000,000 is being asked for, to finance the work of 
the committee. Associated with Mr. Maverick in the new 
project are a number of research men and administrators, 
including Dr. Charles I. Gragg and Dr. C. C. Hill, Jr., 
both of Donald Nelson *s organization. 

As the research men picture their task, it involves sev- 
eral separate steps for each of the industrial problems 
with which the country is faced to-day. First is a survey 
of the problem itself, a determination of its magnitude 
and of all the factors involved that can be discovered. 
This is done largely by calling in groups of representa- 
tive industrialists, engineers, and government and uni- 
versity research workers who know about various phases 
of the problem. 

Having thus outlined a particular job, the next thing 
is to lay it out as a research project and find places where 
existing laboratory facilities will permit rapid work. 
This is very likely to involve a breaking down of the 
project into sections, and “farming out** the sections 
to universities and technical schools which have the neces- 
sary apparatus and personnel not yet employed on war 
research jobs. In this part of its work, the Committee 
on Technical Development would be functioning along 
linos analogous to those of the Smaller War Plants Cor- 
poration of W.P.B., in procuring the completion of jobs 
by sub contract. 

After the laboratory research stage comes the pilot 
plant, where processes until then done only by spoonfuls in 
test-tubes aro expanded to middle-sized batches — say a 
couple of hundred pounds — in relatively small kettles or 
retorts, similar to those of factories, only not so big. 
Here is where the jobs graduate from “pure** chem- 
istry into engineering chemistry, whore “bugs** are dis- 
covered and eliminated. 

Finally, after the pilot plant has carried the task so 
far as it can, it goes to the fullnwiale industrial plant for 
regular commercial development. The interval between 
pilot plant and factory is the “slip *twixt cup and lip** 
where many a hopeful research project has died, and 
been embalmed in neatly bound research reports that 
only gather dust on library shelves, instead of rolling 
dollars in bank accounts and payrolls. One of the big 
jots of the Committee on Technical Development will be 
to help practicable research results to become practical 
and real in the marketplace. 
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Choose Your Texts for 
Fall Classes from These . . . 


AN INTRODUCTION TO BIOLOGY~-by J. C. 

CROSS, Ph,D., Professor of Biology, The Texas 
College of Arts and Industries, Kingsville, Texas* 
007 pages, 831 illustrations. PRICE, $1.90 


AN INTRODUCTION TO BIOCHEMISTRY-^by 

WILUAM ROBERT FEARON, Fellow of Trinity 
College, Dublin, Member of the Royal Irish Acad- 
emy. 475 pages. PRICE, $3.75 


PRINCIPLES OF MICROBIOLOGY—by FRAN- 
CIS E. COLIEN, B.S., M.S., Ph.D., F.A.P.H.A., 
Associate Professor of Bacteriology and Preventive 
Medicine, Creighton University School of Medi- 
cine; and ETHEL J. ODEGARD, R.N., A.B., M.A., 
Instructor in Sciences Applied to Nursing, College 
of St. Theresa, Winona, Minn. 480 pages, 140 
illustrations, 18 color plates, 20 tables and charts. 
PRICE, $3.00 


FUNDAMENTALS OF BIOLOGY (ANIMAL 
AND PLANT)— by WILLIAM C. BEAVER, 
Ph.D,, Professor of Biology, Wittenberg College, 
Springfield, Ohio. Second Edition. 889 pages, 
810 illustrations, 14 color plates. PRICE, $4.00 

LABORATORY OUTLINES OF GENERAL BI- 
OLOGY— by WILLIAM C. BEAVER, Wittenberg 
College, Springfield, Ohio. 165 pages, 26 illustra- 
tions. PRICE, $2.00 

ESSENTIALS OF ZCK)LOGY— by GEORGE ED- 
WIN POTTER, Ph.D., Professor of Biology, Agri- 
cultural and Mechanical College of Texas, College 
Station, Texas. 532 pages, 204 illustrations. 

PRICE. $3,75 

LABORATORY OUTLINE FOR INTRODUC- 
TORY ZOOLOGY— by GEORGE EDWIN POT- 
TER, Agricultural and Mechanical College of 
Texas. 186 t>ages, Illustrated. PRICE, $1.50 


HANDBOOK OF COMMUNICABLE DISEASES 

—by FRANKTJN H. TOP, Director, Division of 
Communicable Diseases and Epidemiology, Her- 
man Kiefer Hospital and Detroit Department of 
Health, 682 pages, 73 illustrations, 10 color plates. 

PRICE, $7.50 


MICROBIOLOGY AND PATHOLOGY — by 

CHARLES F. CARTER, B.S., M.D., Director, 
Carter's Clinical Laboratory, Dallas, Texas. Sec- 
ond Edition. 765 pages, 165 illustrations, 26 color 
plates. PRICE, $3.25 


ESSENTIALS OF COLLEGE CHEMISTRY— by 

G, 11. WHITEFORD, Profes.sor of Chemistry, and 
R, G. COFFIN, Associate Professor of Chemistry, 
Colorado State College. Second Edition. 534 
pages, 82 illustrations. PRICE, $3.50 


BACTERIOLOGY OF PUBLIC HEALTH— by 

GEORGE M. CAMERON, Ph.D., Associate Pro- 
fessor of Bacteriology, University of Tennessee. 
451 pages, 81 illustrations. PRICE, $3.50 


OUTLINE OF LABORATORY WORK IN INOR- 
GANIC CHEMISTRY— by G. H. WHITEFORD, 
R. G. COFFIN and ELIZABETH M. WING. 222 
pages. PRICE, $1.50 


Clip Coupon — MAIL TODAY 


Tlie C. V. Mosby Company 

382S Pin* Boulmrd 

St. Louis, Mo. 

Gentlemen: Send me the following book(s): * 


Sci. 8-7 

□ Attached is my check. 


□ Charge my account. 

Dr - 


■ ^ 

Address 
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Even before formal organization and financing, the 
committee has made a number of beginnings. One hith> 
etrto neglected possibility of natural rubber has been 
turned up in the strangling-fig vines that grow wild in 
eouthem Florida and tho West Indies. Little is known 
about it as yot; it is one of the research tasks that will 
have to bo done from the ground up. 

Agar, a vegetable jelly made from seaweed and in- 
dispensable in bacteriological and medical research, has 
always been imported from Japan. 8mall American 
manufactures of this substance have been of good quality 
but insignificant in quantity. New seaweed sources that 
may help ease us out of this bottleneck have been turned 
up on the Florida coast. 

Silk is still needed for certain military purposes ; nylon, 
rayon and other substitutes have not proved wholly satis- 
factory. We have abundance of mulberry trees, a seed- 
stock of silkworms — and thousands of Japanese women 
in internment camps who would bo glad of a chance to 
undertake their traditional job of unreeling the cocoons 
to earn a little money. 

These are only samples of the thousands of projects 
awaiting formal organization of the Committee on Tech- 
nical Development. The work that can be expected of it 
should not only aid materially in winning the war but in 
stabilizing the peace. 

ALUMINUM FROM CLAY 

A REPORT officially released by the National Academy 
of Sciences states that aluminum from clay may get War 
Production Board approval. At least the Board is con- 
sidering several processes involving not only clay, but 
alunite, low-grade bauxite and other domestic sources in 
the event that our supplies of high-grade bauxite from 
British and Dutch Guiana, which has accounted for 60 
per cent, of our whole supply, may be greatly diminished 
or wholly cut off by the U-boat warfare in the Caribbean 
Sea. 

These processes have been investigated for more than 
a year by the National Research Council of the Acad- 
emy, and a report has been made at the request of the 
WPB by Dr. Zay Jeffries, chairman of the Metals Con- 
servation and Substitution Group of the Advisory Com- 
mittee on Metals and Minerals. 

All the aluminum in this country has been made until 
now from high-grade bauxite (containing loss than 7 per 
cent, of silica) by the Bayer process, which is the cheap- 
est way, provided high-grade bauxite is available* But 
this process does not extract all the alumina (aluminum 
oxide) from even the best of ore, and tho poorer the 
ore, the greater the waste and the greater the expense 
for chemicals. 

Tho clay processes can be used in two ways, the com- 
mittee found. Aluminum oxide (alumina) can be ex- 
tracted directly from the clay, or silica can be partially 
removed from high-silica (low-grade) bauxite to convert 
it to low-silica bauxite which can then be treated by the 
Bayer method. In either case the metal is then extracted 
by electrolysis. 

The tailings, thrown oat by the Bayer plants, called 
red mud on account of its color, can be considered aa 


clay, the committee pointed out, and the clfty process 
applied. They recommended that day-reducing plants be 
added to existing Bayer plants. High-silica bauxite can 
then bo fed to the Bayer plant which will remove about 
70 per cent, of the alumina and the clay process applied 
to the tailings will get most of the rest. 

In particular tho committee recommended that the 
clay process be applied to the millions of tons of red mud 
that has accumulated during the past thirty or more years 
at the East Bt. Louis plant of the Aluminum Company 
of America. This mud contains as much alumina as is 
contained in 1,000,000 tons of bauxite. It also contaiiui 
large quantities of lime and soda, materials used in both 
the Bayer and the day processes. The proportion of 
alumina to silica is higher than in kaolin day which is 
almost pure aluminum silicate. It is good aluminum ore. 
It is already mined and pulverized, and contains a part 
of the materials needed for its own reduction. 

There are two kinds of clay process, the acid and tlie 
alkaline. The committee favors the latter which consists 
in the main in mixing the day with lime and soda, sinter- 
ing and washing. The Tennessee Valley Authority has 
been experimenting for the past five years with an acid 
process applied to white kaolin day, but the committee 
finds that the alumina it produces is not as yet suificiently 
pure. However, the TV A is continuing its investigations 
and hopes to perfect the process. 

Finally alunite or alum stone, a common mineral, is 
another source of aluminum. The reduction requires sul- 
furic acid, a substance for which there are enormous other 
demands in the war effort. But the stone is composed 
mostly of potassium-aluminum sulfate, so that the acid 
can be made from the sulfur present in the mineral. 

Next to low-silicon bauxite the best ore for aluminiun 
is high-silicon bauxite, and the best use of the day proc- 
ess is in connection with a Bayer plant. Meanwhile search 
for new domestic sources of bauxite should be vigorously 
continued. There are no known deposits in Mexico or 
Canada. 

JAUNDICE AND YELLOW FEVER 
VACCINATIONS 

Danger of jaundice breaking out in the Army among 
troops vaccinated against yellow fever Is now over, in the 
opinion of the Surgeon General. Full information about 
the jaundice outbreak is now released for the first time, 
although this and other press services and newspapers bf 
the nation have known about the outbreak for some time, 
but withheld the information at the request of Army 
authorities pending results of the scientific investigation 
which started when the first cases occurred. 

Contrary to rumors circulating for some weeks, no 
case of yellow fever has occurred in anjr of tlie troops. 
The sickness was catarrhal jaundice, an ailment tot oe* 
curs in civil life and for which no specific germ eanee baa 
been identified. Since March X, there have beem 2S,6S5 
cases of catarrhal jaundhis some of to mefi vac- 
cinated agidnst yellow fever. There tote death** 
This is a rate of one death to each 461 nto who 
sick, not one in 461 of aU vaccinated. The niinitoe, pf 
deaths and of eases of jaundice were tot laipe ; 
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dear the lines for the War 
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Before you mcdce a Long Distance telephone 

cxtU today, ask yourself these questions: it 

1. Is it necessary? 

★ 

2. Will it interfere with war colls? 

The weight 6f war on the telei^one lines is it 

heavier every day. We can't build the new lines 
to carry it because sufficient materials aren't * 

avoilable. We've got to make the most of the 
service we now have. ^ 
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to affect the war effort nor were they large enough to 
change the low death and sickness rates for the Army as 
a whole. 

Jaundice occurred only in men vaccinated with certain 
batches of yellow fever vaccine. The vaccine was made 
from chick embryo pulp which had been suspended in 
normal human blood serum. This type of vaccine had 
been used for a million vaccinations before the jaundice 
cases developed among troops getting the vaccine. 

The human blood serum was used because it keeps the 
vaccine active longer when it is stored before use. The 
unidentified germ of catarrhal jaundice may have got into 
certain batches of vaccine from this serum. The point is 
not yet definitely proved, but acting on the possibility, 
the Surgeon General has ordered all yellow-fovor vaccine 
for the Army to be prepared with water instead of the 
human serum. 

This change was made on April 15. Cases of jaundice 
have boon definitely decreasing in numbers for the last 
three or four weeks. Peak of the outbreak apparently 
came during the week ending Juno 20, when 2,997 admis- 
sions wore reported during the week. The peak in num- 
ber of cases occurred after the vaccine had been changed 
because it takes some time for the disease to develop. 
The cases reported were among men wlio had been given 
the human serum vaccine before April 15. — Jane 
Stafford. 

JAPANESE BEETLES 

Japanese beetles are swarming over the great power 
dam at Conowingo, between Baltimore and Philadelphia. 
They^re all over the roadway that crosses the huge con- 
crete structure, thousands upon thousands of them. 

Nobody knows why the beetles should be so numerous 
over the dam, except that they are pretty numerous all 
through their Middle Atlantic coast range this year. It 
is possible that mass flights of them, crossing the water 
or flying up air currents toward the dam, become tired 
and settle down to rest. All explanations that have boon 
hazarded thus far are frankly guesses. 

A real threat is the danger to the elms in over-widening 
radius around New York City from the fungus plague 
that has been misnamed Dutch elm disease. (It didn’t 
come from the Netherlands but from Central Europe.) 
Due to war-time economies in appropriations, and in par- 
ticular to the dissolution of the C.O.C. and drastic cuts 
in the number of W.P.A. workers, it is not possible for 
public agencies to do any work within the area known to 
be infested. All that is being done this summer is scout- 
ing along the edges of the infested region, to find any 
new spreads of the disease. 

The beetles that disseminate the fungus are breeding, 
flying and getting into new trees now, and they will be 
most active during all of August. Since federal aid in 
the elm disease campaign is lacking, local commumtles 
and private individuals who value their elms will have to 
look out for themselves. 

Grasshoppers and chinch bugs are reported active in 
parts of the Midwest and Plains regions. The long, cool 
spring bold them in check somewhat, but with the coming 
of warmer, corn-ripening weather they are asserting them- 


selves. There is enough arsenic-poisoned bait to last out 
this summer »s anti-grasshopper campaign, but since ar- 
senic is an essential war material, used in khaki dyes and 
for other industrial purposes, it is unlikely that there 
will be any for use next summer. The best bet is to 
reduce this yearns infestation as thoroughly as possible, 
so as to cut down the number surviving to lay over- 
wintering eggs in the fall. 

ITEMS 

Manufacturers of war equipment have been askod by 
the War Production Board to start immediate programs 
for salvage of the over-spray ’ ^ of the paint spraying 
process, from which 100,000,000 pounds of essential 
chemicals can be recovered, according to estimates of the 
Chemical and Textile Units of the WPB Conservation 
Division, based on a nation wide salvage survey of the 
paint situation. Army tanks, trucks, jeeps, and other 
military machines must be mass spray-painted with the 
familiar olive drab. Millions of shells miiS^t have a pro- 
teotive coat of nitrocellulose lacquer . It is esti- 
mated that about 30 per cent, of used can 

be recovered from the sludge of \j|j|i^|fir-spray. Pig- 
ments, glycerine, oils, rosins, gums, chlorinated rubber, 
cellulose and plasticizers are some of the materials that 
can bo recovered by tried and tested methods, and the 
cost of the painting can also be reduced. 

Miuc-fed chickens may yield place, on premium market 
and restaurant listings, to soybean-fod chickens, at least 
for the duration. Soybean oilmcal is recommended as a 
substitute for dried milk in poultry rations, as increasing 
quantities of the latter food are sent overseas in Army 
supplies and lond-lease exports. The recommendation is 
made in a committee report of the National Eesearch 
Council. In addition to replacing the milk proteins, soy- 
bean oilmcal is also a good source of riboflavin, one of 
the necessary vitamin materials ordinarily supplied in 
milk, the report states. 

That hatchery raised trout can be distinguished from 
those that were hatched and grown entirely in the wrild by 
examining their back fins, has been discovered by C. N. 
Feast, director of the Colorado Game and Fish Commis- 
sion. Trout grown to legal size in a hatchery, ho says, 
have dorsal fins somewhat degenerated through crowding. 
When they are released into the roomier waters of 
streams, the fins develop to full size, but are always mal- 
formed, and their cartilage structures are always cracked. 
This does not detract from the fish’s health, gameness or 
flavor, but does form an identifying mark. Using this 
means of detecting hatchery-raised fish, Mr. Feast cruised 
the Gunnison, one of Colorado's best known streams, and 
found that 80 per cent, of the trout in it are hatchery- 
raised, a result of the eommission’s policy of raising its 
fish to full legal size instead of releasing them as finger- 
lings. Despite the war, there has been only a slight 
decline in number of fishing licenses. The decrease has 
probably been mainly among out-of-state fishermen, who 
find it more difficult to get to their favorite angling 
streams than in normal times. 
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Vulcanization 

It is now over one hundred years since Goodyear 
discovered vulcanization. Broadly speaking, vulcani- 
zation is a process whereby a semi-useless vegetal 
product is converted into the most amazingly versatile 
raw material the world of industry has ever known. 
Need I recite your daily contacts with it? For ex- 
ample, when you take a shower bath, your faucet 
valve is faced with rubber, the curtain is rubberized 

1 The concluding part of the address made by Dr. Midg- 
ley on the oocaslon of the presentation to him of the 
Willard Gibbs Me al of the Chicago Section of the Amer- 
iciri Chemical Society at Chicago on May 87. The presen- 
tation of the medal .vas made by Professor Harry N. 
Holmes, national president of the society. 


cloth, the mat that keeps you from slipping is rubber, 
and the imitation sponge you use is vulcanized rubber 
in still another form. And when you play, golf balls, 
tennis balls, footballs and baseballs all depend on 
vulcanized rubber for liveliness. Notice that I didn’t 
mention tires. They are almost too sacred to talk 
about these days. And yet after a century, rubber 
chemists are in less agreement on the nature of the 
chemistry of vulcanization than Goodyear’s neighbors 
were that he was crazy. Nor has a Hall of Fame jury 
yet been selected with brains enough to honor Good- 
yearns memory as it deserves. It is all most astound- 
ing; but also is vulcanization. 

If one wished to manufacture some rubber article, 
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the first thing is to get a priority order; after that, 
the crude rubber may be obtained. The crude rubber 
is broken down on a mill to make it plastic, sulfur 
and other things are added, and the rubber is shaped 
to the desired form and held there for some time while 
being heated ; after that the article is finished. Com- 
parison of the crude rubber and the finished article 
will show that many physical properties are remark- 
ably alike qualitatively, although enhanced quantita- 
tively in the vulcanizate. Naturally, this suggests that 
vulcanization is reversed breakdown; therefore, if 
breakdown is the result of molecular ruptures, it 
logically follows that vulcanization must be molecular 
building up by polymerization or condensation. This 
indeed is an easy conception to visualize. It gives an 
explanation of the part played by sulfur — simply that 
the sulfur atom connects two rubber molecules by 
joining to each of them by primary valences. The 
simplicity of this broad concept has won many con- 
verts, too many, for it has one grave error. There 
is not one single piece of sound evidence that it is 
true and many that it is not. In the first place, vul- 
canization is not breakdown in reverse, except in a 
very superficial way. Incipient and then progressive 
vulcanizates do not show the regular steps of increas- 
ing viscosity and decreasing solubility that would be 
expected ; nor can u vulcanizate be obtained that gives 
quantitative properties corresponding to those of un- 
broken-down rubber. At first there is a slight rise in 
viscosity during vulcanization and a slight decrease in 
solubility, then a sudden conversion to a gel type rub- 
ber. During the early stages of this gel formation 
the gel can be peptized by various agents. “ Who ever 
heard of peptizing primary valences? 

Consider both breakdown and vulcanization from a 
different point of view. Instead of assuming that 
unbroken -down rubber is elastic with fair tensile 
strength because its molecules are long and that 
broken-down rubber is plastic because its molecules 
are short, imagine that the difference in plastic prop- 
erties of unbroken and broken-down rubber is caused 
by a difference in the ease with which the molecules 
slip past one another under stress. True, this dif- 
ference may be the result of different lengths of 
molecules or it may be that in broken-down rubber a 
few small molecules act as lubricants for the larger 
ones just as a small amount of lubricating oil in un- 
broken-down rubber will give a plasticizing effect. 
Tliis concept does not require the rebuilding of large 
molecules out of small ones to account for the change 
that is called “vulcanization.” Any procedure which 
results in reduced slipping will accomplish a change 
of this sort ; witness the loading effect of carbon black 
or zinc oxide. But the reduction of slipping is not all 

* Williams, Indt. Eng. Chem., 26: 1100, 1984. 


there is to vulcanization. Were it all, then vuloanized 
rubber would disperse instead of merely swell in suit- 
able solvents. Therefore we must assume the creation 
of intermolecular attractions of some sort during vul- 
canization. This, of course, can be accomplished by 
sulfur bridges between molecules. If this were the 
only possibility, the slipping concept would merely 
have been a mental detour which returned to the 
original starting point. But sulfur bridges are by no 
means the only way to stop slipping. We also have 
the possibility of creating groups on the molecule 
which will cause association. Call these polar groups 
or secondary valences or what you will, but in any case 
they differ distinctly from primary valences. The 
question now resolves itself into differentiating be- 
tween these two concepts — namely, attraction by pri- 
mary valences and attraction by association forces. 
The following observations are pertinent. If vul- 
canization is stopped at a point just b^ond gel for- 
mation — that is, where the vulcanizadj ^ l erwell but 
no longer disperse in rubber solven^jjjphen this vul- 
canizate can be dispersed by peptization.® It is diffi- 
cult to see how this could be so if this gel were held 
together by primary valences; on the other hand, a 
gel held together by association forces would be ex- 
pected to behave in such a manner. Again, as the 
amount of combined sulfur increases, a maximum 
point of vulcanization properties is reached after 
which most of these properties decrease until, at about 
half saturation, the vulcanizate has decreased in phys- 
ical properties corresponding almost to the condition 
of broken-down rubber. It is difficult to see how this 
can be explained on the basis of primary valence 
formation; whereas if the forces of association are 
considered to be due to the formation of some kind 
of polar groups, the phenomenon becomes easily ex- 
plainable on the basis that, as long as the polar groups 
of a given molecule arc far enough apart, strong ex- 
ternal forces, capable of attracting other molecules, 
will be in existence. But when the number of such 
groups are increased and they are crowded closer 
together, their respective forces will be satisfied by 
internal attraction leaving only a small portion for 
attracting other molecules. This explanation admit- 
tedly is hypothetical, but it serves to demonstrate that 
a rational explanation of the phenomenon of over- 
vulcanization cun be based on the concept of associa- 
tion forces, whereas no similar explanation is forth- 
coming based on the primary valency concept. Even 
the simple observation that the slight sweUing by 
solvents of well-vulcanized rubber greatly reduces its 
tensile strength also favors the as8ociati<m concept. 
For if the mass were held togef'^er by primary 
valences, there would seem to be nj more reason for 

3 Ibid. 
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a loss of strength than occurs in a sponge when it is 
filled with water, while if it were held together by 
association forces, the adsorption of solvent would 
increase the distance between molecules and thus re- 
duce the strength of the forces holding them together. 
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In contradistinction to the negative results obtained 
in our search for evidence to substantiate the primary 
valency concept, we were able to obtain positive evi- 
dence that association forces could be used exclusively 
for vulcanization. We discovered that the addition 
of Grignard reagents to rubber solutions would cause 
gelling. We extended this discovery to the vulcaniza- 
tion of a test sample of broken-down rubber.® The 
resulting stress-strain curve is shown in Fig. 1. This 
is a typical curve for a vulcanizate. The tensile 
strength is too great for a mere loading effect, and it 
is difbcult to see how a small amount of methyl mag- 
nesium bromide could act as a loading agent anyway; 
nor is the tensile strength so very bad when it is con- 
sidered that no loading agent was present. There 
can be no question that this result is true vulcaniza- 
tion. Grignard reagents do not jiroduce intermolecu- 
lar linkages ; also the vulcanizate could be reverted to 
its original broken-down condition by counteracting 
the Grignard with alcohol. The recovered product 
could be revulcanized with Grignard and recovered 
again as many times as desired, a further demonstra- 
tion that intermolecular primary valences were not 
generated in the vulcanization. 

In view of the preponderance of evidence in favor 
of the association concept of vulcanization and the 
complete lack of any basis for the primary valence 
concepts, it is surprising that rubber chemists con- 
tinue to think in terms of primary valence as an ex- 
planation of the vulcanization reaction. 


Several years ago we attempted to establish the 
existence of primary valence linkages between mole- 
cules by destructively distilling well-vulcanized rub- 
ber and examining the products in the hope of finding 
one which could be related to such a linkage. The 
resulting products differed in no significant detail 
from those obtained from the destructive distillation 
of crude rubber. .We next extended this work to the 
destructive distillation of ebonite (CsHqS)^, without 
obtaining any compound suggestive of intermolecular 
linkage.* We did obtain a group of substituted 
thiophenes, representing only a small part of the 
whole, which we interpreted® as demonstrating a link- 
age of sulfur to the rubber molecule : 


CH, OHa Clla 


While such negative evidence can not be considered as 
disproving the possible existence of primary valence 
linkages between molecules, it does add to the total 
of evidence against their existence. 

^ M^lY^^enne and Shepard, /oitr. Am, Chem, Sou., 

set 1886, 1034. 


Retraction 

The I’etraetion of rubber — that is, the property 
which causes rubber to return to its original shape 
and size with force after being stretched — is the out- 
standing characteristic that distinguishes it from 
chewing gum, beeswax and tar, and makes it into 
the useful material it is. The study of this proj>erty 
really falls in the field of physics rather than chem- 
istry, but its importance justifies its inclusion in any 
discussion of rubber or rubber chemistry. Indeed, 
this property is so important that any material which 
possesses it can be called a rubber, no matter what its 
chemical constitution/ 

The early students of this property took the view- 
point that rubber was analogous to gelatin in some 
way, that it was some sort of two-phase system,® that 
it was a colloidal suspension,® that it was corpuscular 
in structure,^® that its molecules were gathered to- 
gether in miscelles,^^ etc, None of these conceptions 

0Jbtdt., 56: 1156, 1934. 

7 Midgley, in Davis and Blake 's ^ ' Chemistry and Tech* 
nolo^ of -Rubber,'' A. 0. S. Monograph 74, p. 679, 1937, 

s Fieundlich and Hauser, Spec. No. 36, 15, 

1926. 

• Pummerer, Nielson and Giindel, 61 : 1683, 1928. 

Freundlich and Hauser, loc, cit. 
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ever yielded constructive results or advanced rubber 
technology. 

Some twenty-odd years ago, after Stau dinger an- 
nounced the long-chain structural formula, opinion 
began taking shape that the extension and retraction 
of rubber were simply an integration of the behavior 
of the component molecules. In other words, it 
was assumed that the rubber molecule itself is subject 
to extension and exhibits forceful retraction there- 
after. This concept has steadily gained ground. It 
is true that no direct evidence exists to confirm this 
concept, and by its very nature perhaps there never 
will be; on the other hand, no contradicitory evidence 
exists, which very well could if this concept were in 
great error. Tlierefore, until some such evidence is 
obtained or a concept is developed which fits the facts 
more accurately, this theory should be accepted as the 
nearest available approach to the truth. 

Under this concept a generalized theory of molecu- 
lar behavior has been developed. For example, refer 
to Staudinger’s long-chain formula above. It is ob- 
vious that this is not a true space configuration since 
the tetrahedral characteristics of carbon atoms are 
disregarded. Imagine such a space model and take 
into account that parts of this molecule cun rotate 
about any single bond. Now fold the molecule back 
on itself many times about single bonds and a much 
more compact model is obtained than would appear 
from looking at the long-chain formula. This is a 
good picture of how a rubber molecule may retract, 
but it gives no insight into why it does so. Long 
paraffin molecules, such as hydrogenated rubber, 
could do the same thing as far as structure goes, but 
they do not. Rubber molecules do. Why? 

Two explanations have been offered; one is by 


Sheeklock^® ^jth later variations by others, based on 
thermal and thermodynamic considerations, and one 
is by Mack,^* who makes use of van der Waals forces, 
applied to scale models. I am incompetent to dif- 
ferentiate critically between these two. Each of them 
fits certain observed data better than the other, but 
Mack’s concept appeals more strongly to me, ns it is 
based more closely in the fields of rubber chemistry 
with which I am familiar, and it predicts quite well 
the behavior of rubberlike and related substances of 
known comx)osition, structure and isomerism. Its ex- 
tension might be useful in predicting new molecular 
forms which could lead to better and less expensive 
synthetic rubbers than we now have. 

As just stated before, I am not qualified to criticize 
either of the above theories, but I do feel qualified to 
criticize both rubber chemistry and chemists for not 
having mastered either of thetn more thoroughly. 
That they arc difficult to master is no excuse, for the 
rubber chemist who expects to serve humanity well 
must be prepared to muster many things more difficult 
than either of those theories. 

In closing I should like to make myself clear on 
one point. I have not hesitated to criticize, severely, 
those concepts which are in disagreement with the 
results that I and my colleagues have obtained. I 
have done this in the full knowledge that I can be just 
as wrong as any one else, and I shall feel grateful to 
any one who proves that I have been, for then I shall 
profit by such proof in increasing my own under- 
standing of these problems. Likewise I shall feel 
pleased if our results are confirmed, for then I shall 
have the satisfaction of feeling that I have aided in 
advancing rubber chemistry. I can be disappointed 
in only one way, to have our results ignored. 
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American Society oe Plant Physiologists, 
Western Section 
{Eeport by D. J. Arnon) 

The annual meeting of the Western Section of the 
American Society of Plant Physiologists was held at 
Salt Lake City, Utah, from June 17 to June 19, 

The effect of war conditions was reflected in a 
number of last-minute cancellations of papers by 
prospective p articipants, but the cooperation of socie- 

Meyer and Mark, Bcr., 61: 1939, 1928. 

1^2 Afltbury, Ann. Hepis. Chem. Soc., 1931, 322. 


ties in arranging joint sessions for topics and papers 
of mutual interest contributed to the success of the 
mooting by favorably influencing both program and 
attendance. The program consisted of a symposium 
on *‘Organio Matter in Relation to Plant Growth,” 
sponsored jointly with the Western Society of Soil 
Science and the Western Section of the American 
Society for Horticultural Science; a symposium on 
^^Present Concepts of Water Relations of Plants,” 

18 Shecklock, Trans, Insi, Euhbi^r Ind,, 8: 668, 680, 
1933; 9: 94, 1933. 

i^Mack, Jour. Am. Chem. Soc.f 66: 2767, 1984. 
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sponsored jointly with the Pacific Division of the 
Botanical Society of America and the Horticulturists ; 
and three sessions of submitted papers, one session 
with the Botanists and another with the Horticultur- 
ists. 

The symposium on organic matter in which papers 
were presented by J. Bonner, L. T. Kardos and jointly 
by J. E. Greaves, K. R. Stevens and L. W. Jones 
assessed some of the present concepts on the direct 
and indirect role of specific organic substances on the 
growth of intact plants under natural conditions in 
soil. 

The symposium on water relations, which attracted 
the interest of many, covered in a series of well- 
prepared papers the following aspects: the forces 
governing absorption and movement of water in 
plants, by A. S. Crafts; the structure and function 
of water-conducting tissues, by II. E. Hayward; the 
relation of soil moisture at various levels to plant 
growth, by L. A. Richards; and problems of water 
deficiency with special reference to grasses, by D. F. 
McAlister. 

The Tiiursday morning session for submitted papers 
included the presentation of dhta obtained under 
highly controlled conditions on root respiration and 
certain phases of sulfur metabolism in plants by M. 
D. Thomas, R. H. Hendricks and G. R. Hill. A nega- 
tive correlation between COg evolution by roots of 
Vinifera and Labrusca grapes and the respective sus- 
ceptibility to chlorosis was reported by F. B. Wann. 
H. E. Hayward, W. M.. Blair and P. E. Skaling 
found by means of a special device that the xnost 
active zone of water absimption in corn and citrus 
roots is that of the region of differentiation. 11. T. 
Northen discussed the relation of cellular activities 
to protein behavior with special reference tg reactions 
involving protein dissociation, and J. Bonner pre- 
sented observations on the distribution and transport 
of riboflavin and pantothenic acid in plants. 

Other papers included an interesting study of 
chlorof ucine and f ucoxanthine, green and yellow pig- 
ments of diatoms and brown algae, by H. H. Strain 
and W. M. Manning. The continuous application that 
radioactive isotopes find in physiological research was 
reflected in a paper by 0. Biddulph on the movement 
of radiophosphorus and in another by T. C. Broyer 
and D, R. Hoagland on the relation between permea- 
bility and accumulation. Three papers dealt with 
micronutrient deficiencies: H. S. Reed discussed the 
effect of nutrition on vacuolar components, E. Archi- 
bald and F. B. Wann reported on the zinc content of 
deficient and normal leaves, and D. I. Arnon reviewed 
the present status of the indispensability of molybde- 
num for higher plants. C. H. Davis presented evi- 
dence on the direct relation between reduced moisture 


content and the decreasing rate of growth, and W. 0. 
Williams reported on the effects of temperature on 
the composition of tracheal sap in some woody plants. 

A most interesting trip through the greenhouses 
and laboratories of the American Smelting and Refin- 
ing Company, conducted by Drs. G. R, Hill and M. D. 
Thomas, was enjoyed by the group on P'riday after- 
noon. 

The officers for the coming year, as announced at 
the annual dinner are : Chairman , E. T. Bartholomew ; 
Vice-Chairman, F. J, Veihmeycr; Secretary, D. I. 
Arnon. 

Assooution of Pacific Coast Geographeks 
(R eport h\j Willis H. Miller) 

The first day of the association meeting was devoted 
to the geography of Utah, with special emphasis on 
the unique farm villages which characterize the Mor- 
uion commonwealth. In a paper on “Utah House 
Types” Dr. J. E. Spencer, of the University of Cali- 
fornia at Los Angeles, traced the history of Utah 
houses from the earliest ill-adapted “Hollywood” 
stucco bungalow. Dr. J. A. Geddes, of the Utah 
State Agricultural College, called attention to the 
large areal extent and the widely scattered houses 
typical of many Mormon farm villages. To this fea- 
ture be largely attributed the low proportion of homes 
having piped water, gas, electricity and sewage con- 
nections. As a solution. Dr. Geddes recommended 
the development of long, narrow farmsteads, each 
having relatively short frontage on the main village 
street. 

During the afternoon a spirited symposium on 
“Utah Mormon Village Communities” was held under 
the leadership of Dr. George H. Hansen, of Brigham 
Young University. A qualified panel of experts 
thumped and probed the physical, economic and social 
bodies of Utah villages. It was agreed that, although 
these villages have relatively declined, a combination 
of community pride and good planning could again 
make them attractive, efficient places in which to live 
and make a living. 

At the morning session on the second day, D, W. 
Thorne, of the Utah State Agricultural College, and 
D. A. Anderson, of Brigham Young University, dis- 
cussed “Irrigation and Permanent Agriculture.” An 
analysis of ancient irrigation projects and studies of 
Western irrigated lands led them to conclude that 
irrigated agriculture was as permanent as any other 
type. Dr. L. 0. Quam, of the University of Colorado, 
illustrated his timely paper on “The Use of Maps in 
Propaganda” with a collection of recent German 
maps. 

Papers presented during the afternoon included an 
illustrated talk on ^^Erosion Lessons to be Learned 
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from Mexico/’ by W» A. Rockie, of the Soil Conser- 
vatioii Service. Mr. Rockie stated that erosion is so 
wide-spread that he believes Mexico will be Imrd 
pressed to produce enough food to support its popu- 
lation within fifty years. In his paper, “Geopolitics — 
Some Implications and Applications,” Dr. Willis H. 
Miller, of the California State Planning Board, 
stressed the value of geopolitics as a device for deter- 
mining policy, recommended the establishment of a 
Federal Geopolitical Office, and outlined several ex- 
amples of geopolitics as applied to current and future 
problems of the United States. 

Botanical Society of America, Pacific Section 
{Eeported by Bassett Maguire) 

The program of the Botanical Society consisted of 
one symposium and four half-day sessions for the 
presentation of submitted papers. 

In the Wednesday morning session three interesting 
papers dealt with some physiological and genetical 
problems of the sugar beet; two further papens treated 
the distribution of members of the Saprolegniaceae in 
Southern California and Desmid records for Utah. 

On Wednesday afternoon a most interesting joint 
symposium was held with the Physiological Society 
of America and the American Society for Horticul- 
tural Science on the “Present Concepts of Water Re- 
lations of Plants.” A. S. Crafts, H. E. Heyward, 
L, A. Richards and D. F. McAlister presented papers. 

The Thursday morning session, held jointly with 
the Ecological Society of America, consisted of a 
presentation of papers, primarily ecological in nature. 
A series of papers treating various problems of range 
ecology and management elicited much interested 
comment. Others dealt with soil drought resistance 
in grasses, and production and maintenance of zoo- 
plankton in coastal waters of southern California. 

A joint session for the presentation of papers of 
primarily taxonomic nature was held on Friday morn- 
ing. The paper given by C. L. Hitchcock, dealing 
with the origin of the Western species of Draba, 
excited considerable interest, as did likewise two fol- 
lowing papers presenting a taxonomic-ecological rela- 
tionship of tlie genus Zigadenus, and a discussion of 
the Post-pleistocene vegetation and climate of the 
Pacific Northwest. 

At the annual business meeting held on Wednesday 
morning the following officers were elected : President, 
Henry P. Hansen; Council Member, W. R. Hatch, 

California Academy op Sciences 
(Report by R. C, Miller) 

The program of the California Academy of Sciences 
took the form of a progress report of the Committee 
on Natural Illumination authorized at the Pasadena 


meeting a year ago. At a session on Thursday morn- 
ing, R. C. Miller gave a general report on the organi- 
zation and work of the committee, and presented some 
results of continuous recordings of daylight in Ban 
Francisco over a period of nine months. C. L. Utter- 
back reported on the visibility of near and more dis- 
tant objects, and of different colors, in morning and 
evening twilight of carefully measured intensities. 
The session concluded with a round table discussion 
of the applications of illumination studies in various 
fields, with emphasis on the possibilities of their use 
in meteorological forecasting. 

Eoolooioal Society op America, Western Section 
(Report by A. M. Woodbury) 

The Ecological Society of America, Western Sec- 
tion, held its meetings on June 17 and 18. The excur- 
sions scheduled for June 19 and 20 had to be cancelled 
because of transportation problems related to war 
activity. On Wednesday morning, June 17, a sym- 
posium dealing with “Salinity as an Ecological Fac- 
tor” was held jointly with the Western Society of 
Naturalists. Four papers were presented: W. D. 
Billings dealt with plants in the Lahontan Basin; 
Seville Flowers, with plants in the Bonneville Basin; 
Angus M. Woodbury, with animals in the Great 
Basin; and Walter P. Cottam, with plant types after 
a century of human occupancy. 

The Biologists’ dinner on Wednesday evening was 
attended by many ecologists. On Thursday morning, 
a joint session with the Botanical Society of America, 
Pacific Division, was held, at which seven papers were 
presented by S. S. Hutchings, George Stewart, L. A. 
Stoddart and A. D. Smith, A. W. Sampson, D, F. 
McAllister, 0. S. Walsh and M. W. Johnson, 

The Oceanographic Society of the Pacific 
(Report by C. L. Utterhack) 

The program of the society consisted of a sym- 
posium on the “Resources of the Sea for Wartime 
Economy,” and of an afternoon session of contributed 
papers. 

“The Latent Marine Fisheries Resources of the 
Pacific,” from Alaska to the coast of Mexico, were 
discussed by Dr. R. 6. Croker, of the California State 
Fisheries Laboratory, and Dr. W. M. Chapman, of 
the Washington Shellfish Laboratories. An interest- 
ing analysis of the abundance and possible utilization 
was made of the many resources which are not now 
used commercially. This analysis included the results 
of the investigations of the various fish eommissioiis, 
as well as a discussion of the problems pertdning to 
the canning and marketing of many of the less 
familiar food fish. The discussion of the Marine 
Plant Resources was similar in nature to tiiat of the 
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Marine Fisheries Resources. Problems relating to 
the abundance of various marine plants and the im> 
mediate utilization of considerable amounts of their 
products were included. This discussion , was led by 
Drs. G. B. Rigg and Trevor Kincaid, of the Univer- 
sity of Washington, and Dr. J. F. Wohnus, of the 
Seripps Institution of Oceanography. 

An interesting paper presented by R. P. Dempster 
and R. C. Miller included the effect of the character 
and abundance of plankton on the penetration of solar 
light into sea water. 

Thb Society K)r Experimental Biology 
AND Medicine 

(Report by Charles C. Johnson) 

The meeting of the Society for Experimental Biol- 
ogy and Medicine was held on Friday, Juhe 19, at 
1 : 30 P.M. Ten papers were read by the authors and 
four were read by title, as the authors were unable to 
be present. 

J. Wolk and W. W. Smith, of the Department of 
Bacteriology of the University of Southern California, 
reported that 95 to 98 per cent, of samples of sugar 
obtained on the retail market would pass National 
Canners^ tests and hence were suitable for home can- 
ning purposes. 

Morphine used as a sedative in labor may either 
depress or stimulate uterine motility or have no effect 
whatever, apparently depending largely on the type 
and degree of uterine motility existing at the time of 
the administration of morphine. Dr. Con Fenning, 
of the department of pharmacology and physiology of 
the University of Utah, drew these conclusions after 
studies of uterine motility on 200 patients, using a 
recently perfected apparatus for recording uterine 
movement in pregnant women. 

Dr. H. M. Schamp and Dr, H. M. Leicester, of the 
College of Physicians and Surgeons, Dental School of 
San Francisco, presented a new method for clearing 
teeth and bone by immersion in liquefied phenol for 
twenty-four hou|s. They then used this method to 
study caries in the teeth of rats to establish a caries 
index. 

Using mercury-indigo-disulfonate, Dr. J. E. Davis 
was able to bring about cither complete disappearance 
or regression of breast cancer in mice. 

Clarence R. Mott, of the department of pharmacol- 
ogy and physiology of the University of Utah, re- 
ported a direct correlation between the increased 
growth and the basal metabolism in ovarieetomized 
rats when proper selection of animals was made with 
relation to age and time elapsing between ovariectomy 
and deterininatiem of bml metabolism. He found 
there was a statistically significant increase in 
mtobolism in the ovarieetomized rats when the 


operation was performed at 26 days of age and the 
basal metabolic rates compared with controls at the 
ages of 40 to 90 days. 

Western Society of Soil Science 
(Report by W. P. Martin) 

The meetings of the Western Society of Soil Science 
were featured by extensive field trips, cordiality of 
association and a representation from all the eleven 
western states. Attendance ranged from 40 to 80 soil 
scientists who listened to and discussed 26 papers on 
current research during four half-day sessions. In 
addition, three papers were presented during a sym- 
posium on ^^Organic Matter in Relation to Plant 
Growth,” under the chairmanship of W. P. Kelley, 
in which the soil scientists collaborated with the plant 
physiologists and the horticulturists. 

Papers ranged from a description of some of the 
results obtained on the excellent sand culture installa- 
tion of the American Smelting and Refining Company 
by M. D. Thomas and R. H. Hendricks to the effect 
of denitrifying bacteria on soil structure by V. P. 
Sokoloff. The papers presented on Monday morning 
dealt chiefly with the influence of environmental fac- 
tors on plant growth. Acidulated materials, phos- 
phatic fertilizers, sulfur and alkaline salts were 
included in these discussions. 

On Monday afternoon, the scientists examined soil 
profiles peculiar to the Salt Lake Valley under direc- 
tion of D. S. Jennings. In the evening, a picnic sup- 
per was provided for 65 by the Utah State Agricul- 
tural Experiment Station in Logan Canyon ; Professor 
D. R. Hoagland and 0. C. Magistad contributed re- 
marks on the place of the soil scientist in the war 
effort. 

On Tuesday morning, papers ranged from a mathe- 
matical description of the precipitation data for Utah 
as related to erosion due to the influence of carbon 
dioxide pressure on the measurement of pH values. 
The effect of surface mulches on water intake, the 
influence of moisture tension on moisture retention, 
water-application efficiencies in irrigation and meth- 
ods used for the reclamation of an alkali soil in 
Wyoming were discussed during this session. 

On Tuesday afternoon the group were shown over 
the Davis County Water Shed Conservation Project 
of the Intermountain Range and Forest Experiment 
Station by George Stewart. How destructive floods 
had been effectively controlled by water-shed conser- 
vation practices was strikingly demonstrated on this 
trip. ^ 

On Wednesday afternoon, the eight papers pre- 
sented dealt largely with the influence of ^viron- 
mental factors on soil properties. The influenoea o£ 
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irrigation, long-continued tillage of orchard soils, or- 
ganic materials and soil microorganisms were con- 
sidered. In addition, enzymatic rs. inicrobial con- 
cepts of urea hydrolysis, the maintenance of nitrogen 
in dry farm soils and the persistence of algae in old 
adobes were topics presented. 

At the banquet on Wednesday evening at which 
were present fifty-one members and guests, President 


F. S. Harris, of Brigham Young University, described 
some interesting and peculiar agricultural problems 
of Iran. 

Officers of the society elected for the coming year 
were as follows: President, T. L. Martin, Brigham 
Young University; Vice-President f O. C, Magistad, 
U. S. Regional Salinity Laboratory; Secretary- 
Treasurer, W. P. Martin, University of Arizona. 


OBITUARY 


RAYMOND L. DITMARS 

As a keen student of human nature has reminded 
us, ‘^Contemporaries appreciate the man rather than 
the merit, but posterity will regard the merit rather 
than the man.’' Most creative thinkers are content to 
have it this way, for they realize that they labor for 
future generations rather than for their own. The 
life and works of Dr. Ditmars will illustrate the truth 
of the observation. Quietly and persistently he toiled 
in his chosen field. To many biologists he was but 
little known; to others he was the modest curator of 
reptiles in the New York Zool<)gical Park. But it 
may be safely predicted that future historians of 
American zoology will recognize in him an important 
contributor to the science. 

Scientists too generally fail to appreciate that re- 
search is promoted not only by the efforts of skilled 
investigators but also by the labors of those who 
undertake to develop the students of the future. 
Zoologists particularly are prone to decry attempts 
to popularize the results of their studies. This is 
unfortunate, for most teachers will testify to the great 
value of natural histories and manuals in stimulating 
in the youthful mind an interest in the natural sci- 
ences. It is to this field that Dr. Ditmars has con- 
tributed effectively and permanently. ITc has success- 
fully popularized, in the best sense of the term, the 
study of reptiles, and the results are already appear- 
ing in an augmented group of specialists in the habits, 
distribution and relationships of an important, diffi- 
cult, neglected and much maligned group of animals. 
Thus, while it will be the future Copes, Boulengers 
and Stejuegers who will really give to this man full 
credit, we who are privileged to have known him may 
feel proud to have been associated with one who is 
destined to be considered a good teacher. He would 
desire no other epitaph. 

Dr. Ditmars died on May 12. The events of his life 
are given in biographical directories. ** American Men 
of Science” prints the following: 

Ditmars, B(aymond) It(ee), Zoological Parl^ Now York, 
N. y. I^atnral history. Newark, N. J., June 20, 
70. Pub. and private achs. Asst, curator entom, Am. 
Museum Nat. Hist, 91-97 ; stenographer, 97-99 ; re- 


porter, *N, y. Times,* 99-00; curator reptiles, JY. Y. 
Zool. Park, mammals, £7- Boc. lehthyol. and 

Herp; N. Y. Zool. Boc; N, Y. Kntom. Boc; Linnaean 
Boc. N. Y. Herpetology; mammalogy; educational mo- 
tion pictures. 

Alexander G. Ruthvbn 

University of Michigan 

HENRY FRANCIS NACHTRIEB 

Henry Francis Nachtrier, professor emeritus of 
animal biology at the University of Minnesota, died 
at his home in Berkeley, California, on July 17 in his 
eighty-sixth year. He is survived by his wife and 
daughter. Born near Gallon, Ohio, in 1857, Pro- 
fessor Nachtrieb began his higher education at Ger- 
man Wallace College at Berea, Ohio. From there he 
came to the University of Minnesota and received his 
B.S. degree in 1882. Graduate work at the Johns 
Hopkins University from 1883 to 1885 completed his 
professional training. Returning to the University of 
Minnesota in 1885 as un assistant, he became assistant 
professor the following year and department head in 
1887, which position he held until his retirement in 
1925. 

During his long service to the university he was 
untiring in his efforts to build up the work in zoology. 
When Governor John S. Pillsbury was considering 
the gift of a building to the university in 1889, Pro- 
fessor Nachtrieb was influential in having the build- 
ing devoted to the natural sciences. As the work 
grew, and additional space became imperative, he was 
again influential in securing a legislative appropria- 
tion for a new building to be devoted exclusively to 
zoology. This fine modern laboratory was built in 
1915, according to plans largely developed by him. 

During the years of the Geological and Natural 
History Survey of Minnesota, Professor Nachtrieb 
was active in directing this work as state zoologist. 
At this time he began his work on the spoon bill or 
paddle fish, Polyodon. He accumulated much mate- 
rial on this extraordinary form, but, unfortunately, 
the greater part was never published. His published 
papers dealt chiefly with leeches and fishes. 

In addition to his scientific interest, Professor Nach- 
trieb had a warm interest in the whole of human life 
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which raanifested itself in many ways. He was active 
in church work. He was instrumental in establishing 
the Minnesota Chapter of the Psi Upsilon fraternity. 
He was one of the most active members of the General 
Alumni Association of the University of Minnesota, 
which was organized at a meeting called by him in 
1904 and whose president he became for the follow- 
ing eleven years. Ho was a leader in rtuiny other 
moveitients, the purpose of which was to improve 
the university. 

Thus a long and beautiful life of service has come 
to its dose. Professor Nachtrieb will be long and 
gratefully remembered by the university to which he 
devotedly gave his life work. And he will be affec- 
tionately remembered by those of us fortunate enough 
to have known him as a beloved teacher, a wise coun- 
selor and a loyal friend. ,, 

D. E. Minntoh 

University or Minnesota 

RECENT DEATHS 

Dr. Wade H. Brown, pathologist, member of the 
Rockefeller Institute for Medical Research at Prince- 
ton, N. J., died on August 4 at the age of sixty-threc 
years. 

Dr. William Jesse Goad Land, professor of 
botany at the University of Chicago until his retire- 
ment with the title emeritus in 1931, died on August 1 
in his seventy-seventh year. 


Dh. Clarence Errol Ebrree, formerly professor 
of physiological optics and director of the research 
laboratory of physiological optics at the Jolt ns Hop- 
kins University, died on July 26 at the age of sixty- 
five years. 

Dr. James Hayden Tuets, professor of philosophy 
at the University of Chicago, who retired in 1930 with 
the title of emeritus, died on August 5. He was 
eighty years old. 

Dr. Ed wi n W. Miller, associa to professor of 
mathematics at the University of Michigan, died on 
July 23, at the age of thirty-seven years. 

Dr. C. C. Bunch, research professor in education 
of the deaf in the School of Speech at Northwestern 
University, an autliorily on otology and audition, died 
on June 14 at the age of fifty-seven years. 

Sir Erancis Edward Younghusband, explorer of 
Tibet and northern India, died on July 31 at the age 
of seventy-nine years. 

An Associated Press dispatch reports the death at 
the hands of the Germans of eight Polish scholars 
and artists. Among them were Aleksander Patowski, 
formerly chairman of the Polish Geographic Society 
and counselor of the former Polish Ministry of Edu- 
cation in Warsaw, and Antoni Nisezorkiewiez, cus- 
todian of the National Museum of Warsaw. 


SCIENTIFIC EVENTS 


THE OXFORD INSTITUTE OF RESEARCH IN 
AGRICULTURAL ENGINEERING 

The Times, London, points out that the Agricul- 
tural Macliinery Development Board for Great Brit- 
ain, which was set up at the beginning of this year 
to arrange for the testing of agricultural machinery 
and implements and to consider questions of uniform- 
ity and standardization, the provision of educational 
and advisory facOities, and any matters relating to 
the mechanization of agriculture, requires a highly 
qualified staff of agriculturists and engineers with 
adequate workshop facilities. A National Institute 
of Agricultural Engineering is accordingly being set 
up at Askhara Bryan, near York. 

The nucleus of the institute is the Institute of Re- 
search in Agricultural Engineering at Oxford, which 
the University of Oxford has handed over to the Min- 
istry. S. J. Wright, the director of the Oxford insti- 
tute, has been appointed director of the new institute. 
The staff will be considerably strengthened and ade- 
quate workshop facilities provided. The institute will 
be housed temporarily during the war in buildings 
belonging to the Yorkshire Council for Agricultural 
Education, but when these have to revert, after the 


war, to their original purpose, it is intended to build 
a permarient home for the institute on a site near the 
temporary accommodation. 

The main functions of the new institute will be to 
act as a general clearing house for information about 
agricultural machinery and its use, to carry out tests 
or demonstrations of new or improved implements, to 
undertake experirmuitul and demonstration work on 
the better utilization of existing equipment, and to fill 
the gap between inventor and manufacturer by put- 
ting new ideas into practical shape and constructing 
the prototype machine. 

THE HEBREW UNIVERSITY OF JERUSALEM 

Dr. j. L, MagneSj president of the Hebrew Uni- 
versity, has been appointed chairman of the Scientific 
Advisory Committee established by the War Supply 
Board for the purpose of investigating scientific prob- 
lems in connection with the war effort. Professor L, 
Farkas, of the department of physical chemistry, is 
secretory of the committee. The scientific depart- 
ments of the university are giving increased aid to 
industrialists, farmers, physicians and others in the 
performance of essential wartime functions. 
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Amenean Friends of the Hebrew University report 
the eeientido work being carried forward at the uni- 
versity as follows : 

IftduAtrial Meaearch. Imports of materials required in 
industry having been reduced to minimal proportions, the 
manufacturers of Palestine are seeking to substitute such 
materials with local products. Many manufacturers have 
turned to the university for advice. A large number of 
factories are now using processes worked out for them 
in university laboratories. 

Hormones and Vitamins. A recent instance of assist- 
ance to manufacturers is that of preparations of hormones 
and vitamins, previously imported, which have been devel- 
oped from local substances in the laboratory of physi- 
ology. Several of these preparations are now being pro- 
duced in commercial quantities. In this way a shortage 
of important drugs has been relieved and a stimulus given 
to the young pharmaceutical industry of Palestine. 

Insulating Material. Inventors of a new insulating 
material made of papyrus from the Huleh swamps in 
Upper Galilee are receiving help from the department of 
physics in working out the technical manufacturing proc- 
esses. 

Chemical Meaearch. Possibilities of developing basic 
chemical Industries in Palestine are being closely studied 
in the university laboratories, and small model plants 
have been erected where graduate students of the uni- 
versity participate in the research work. One of those 
plants is being used by the department of inorganic and 
analytical chemistry in the production of sulfuric acid, an 
essential element of production which was imported be- 
fore the war, 

Bcientiiic Apparatus. Still another way in which Pales- 
tinian industry is served by the university is in the con- 
struction of precision scientific apparatus and instruments 
which were imported before the war and which are now 
being made nowhere in the Middle East except in the 
laboratories and workshops of the university. The uni- 
versity participated in the Palestine Industrial Exhibition 
in Cairo last summer so that the manufacturers of other 
Middle Eastern countries might become aware of its in- 
dustrial services. In a broadcast from Jerusalem on 
December 8 D. de Betherl, officer in charge of the Cairo 
Exhibit, lauded the ^^astonishing scientific and technical 
resources of Palestine, and particularly of the Hebrew 
University and its research institutes. ' ' 

Nutrition. The department of hygiene and bacteriol- 
ogy has assumed as one of its chief tasks the creation of 
minimal wartime diets. The department also gives close 
scrutiny to foodstuffs offered for sale in wartime and to 
advising the Palestine population in regard to diets 
suited to local conditions of climate. Professor X. J. 
Kligler, bead of the department, is chairman of the Nu- 
trition Committee of the Jewish Agency’s Economic Eo- 
search Institute. 

Courses for Fhyaioians. Intensive courses for Pales- 
tinian physicians and for physicians of the military troops 
stationed in Palestine are being given under the joint 
auspices of the Hebrew University Hedkal School and 


the BoUisehild Hadassah University Hospital. Professor 
Saul Adler, head of the department of parasitology, has 
lectured on the diagnosis of malaria; Dr. Dov Ariibel, 
head of the meteorological laboratory, on the influence of 
climate on health ; Dr. E. Wertheimer, professor of patho- 
logical physiology, on recent developments in biochem- 
istry; Professor Dybowski, of the department of para- 
sitology, and Dr. G. Witonberg, lecturer in helminthology, 
on tropical diseases; Dr. I. Leibowits, acting head of the 
department of chemistry in the Cancer Hesearch Institute, 
on nutrition. Clinical lectures were given by Professor 

A. Feigenbaum on diseases of the eye; by Dr. J, Kleeberg 
and Dr. M. Eachmilewitz on endemic diseases, and Dr. 

B. Oruenf elder on children’s diseases. 

New School of Pharmacology. The Hadassah Univer- 
sity Pharmacological Institute, opened in Hay, is meeting 
war needs and is supplementing shrinking drug supplies 
threatening to create health hazards in Palestine. The 
institute has launched a program of clinical research lab- 
oratory work in the extraction of vitamins, hormones and 
allied substances. Established by Hadassah, the new in- 
stitute is staffed by investigators associated with the 
Hebrew University and the Eothschild Hadassah Univer- 
sity Hospital. 

Agriculture. At the beginning of the winter term, 
eighteen students of agriculture, who had taken the re- 
quired courses in natural science for two years, were 
placed in several settlements for d year ’s practical train- 
ing on the land. The year of practical work will be fol- 
lowed by two years’ study of agricultural science in 
Behovoth. 

THE HANDBOOK OF SCIENTIFIC AND 
TECHNICAL SOCIETIES AND IN«- 
STITUTIONS OF THE UNITED 
STATES AND CANADA 

Thb National Hesearch Council has recently issued 
the, fourth edition of a ^^Handbook of Scientific and 
Technical Societies and Institutions of the United 
States and Canada” (National Hesearch Conncil Bul- 
letin No. 106, January, 1942; 389 pages). The 
United States section contains information on 1,269 
societies, associations and similar organizations in the 
natural sciences and related fields that contribute to 
the advancement of knowledge through their meetings, 
publications and other resonrees. There are also in- 
cluded a number of more general organizations and 
special institutions supporting scientific research, as 
well as the constituent or affiliated societies of tibe 
three other national research councils of the United 
States — the American Council of Learned Somtiesi 
the American Council on Education and the Social 
Science Hesearch Council. The Canadian seetiem, 
compiled through the cooperation of the NatiotuU 
Heseardh Conncil of Canada, contdns information 
concerning 149 organizations. 

The handbook giveS) in most eases, the 
and secretary of tbe oxganbmtto; 
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membership, meetixkgs, research funds and serial pub- 
lications. A subject index to each section (United 
States and Canadian) includes a classillcation of the 
aetivides, funds, periodicals and changes of name as 
reported in the history. The fourth edition has a 
personnel index also for each section. 

The information for the fourth edition was fur- 
nished by the organizations during the period from 
July 1, 1941, to January 15, 1942. 

THE REORGANIZATION OP THE BUREAU 
OF MINES 

Chemical and Engineering News gives an account 
of the reorganization of the essential operating struc- 
ture of the U. S, Bureau of Mines to speed the ex- 
panded program of providing strategic and critical 
minerals for the nation ^s war needs. Three regional 
offices are being established at Salt Lake City, Utah, 
for the western states; at Rolla, Mo., for the central 
states, and at College Park, Md., for the eastern and 
southern states. Each of&ce will be headed by a 
regional engineer and an assistant regional engineer, 
whose functions will be to supervise, initiate and 
execute approved investigations leading to the more 
rapid use of mineral resources in the region under 
their supervision. Under jurisdiction of the regional 
engineers will be district engineers assigned to states 
or districts within the respective regions, project engi- 
neers, other technologists and scientists and clerical 
and laboratory help. The regional engineers, under 
terms of the order, will take over all the functions 
and duties in the field previously assigned to the Min- 
ing, Metallurgical and Konmetals Divisions of the 
Technologic Branch, which are now abolished. To 
advise the office of the director and to perform fact- 
finding functions and handle reports from the regional 
engineers, a Kesourees and Laboratories Service, con- 
taining a Mineral Processes Division, a Mining Divi- 
sion and a Laboratories Planning Division, has been 
established with a small staff in Washington. 

The order also provides for the establishment of a 
Fuel and Explosives Service within the bureau, which 
will take over the Coal Division, the Petroleum and 
Natural Gas Division and the Explosives Division, 
all of Which were part of the abolished Technologic 
Branch. Operation of the helium plant at Amarillo 
will be under the jurisdiction of the Petroleum and 
Natural Gas Division, as formerly. All laboratories 
woiking exclusively on petroleum or exclusively on 
cold will also operate under the chief of the Fuels 
ind Ib^losives Sernce, as, will sectionB of other lab- 
oratories devoted to petroleum, gas or coal. Other 
are transferred to the appropriate re- 
ailbiasd offioeA 


mains unchanged and will continue to include the 
Health, Safety, Coal Mine Inspection, Explosives 
Control and Mineral Production Security Divisions. 

It is also reported in Chemical and Engineering 
News that a $500,000 electro-development laboratory, 
where U. S. Bureau of Mines metallurgists plan to 
study the recovery and processing of minerals from 
the Pacific Northwest with electrical energy from 
Bonneville and Grand Coulee Dams, will be estab- 
lished in that region within the near future. With 
part of the funds appropriated by Congress for the 
Interior Department, the bureau proposes to build 
and operate the new laboratory somewhere within a 
reasonable distance of the two government power 
plants to provide a long-term and diversified market 
for large supplies of energy. As soon us a location 
is selected — probably within a radius of 200 miles of 
the Bonneville and Grand Coulee Dams on the Colum- 
bia River — erection of the laboratory will be started. 

The new station will be known as the Northwest 
Electro-Development Laboratory and will be staffed 
by 40 or 50 metallurgists and assistants. It will be 
equipped with electric furnaces and electrolytic oelb 
of various types, ore-crushing and concentrating ma- 
chinery, cheiiucal laboratory and machine shop equip- 
ment and other miscellaneous installations. Opera- 
tion of the completed laboratory will be in charge of 
H. S. Dean, assistant director of the bureau, with 
headquarters in Washington, D. C. 

Investigations wiU be directed, among other things, 
toward improving existing or developing new methods 
of recovering magnesium metal from magnesite de- 
posits. Production of aluminum from the abundant 
clays and alunite of that region will be probed thor- 
oughly, as will methods to produce ferroalloys from 
tungsten, vanadium, manganese and chromium ores. 

THE AMERICAN STANDARDS ASSOCIATION 
AND THE DEVELOPMENT OF WAR 
STANDARDS 

The Federal Government has entered into a con- 
tract with the American Standards Association for 
the use of the facilities of the association in the deveL 
opment of emergency or “war” standards for the 
War Production Board and the Office of Price Ad- 
ministration. The contract is being executed by the 
Office of Emergency Management on behalf of the 
War Production Board and the Office of Price Ad- 
ministration. Under it the American Standards Asso- 
ciation is to provide services in creating standards 
which include one or more of the following items, and 
any other assignments or i>rojeots which may be re^ 
quested by the Government which come within the 
scope ol the association. 

Nomenclaiu^ 

Uailonnity in dfimeittloas to provide for interchange- 
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ability of parte and eupplies or the interworking of 
apparatus 

Specidcatione for materials and products 

Methods of tost or inspection 

Methods of rating machinery or apparatus 

Safety standards 

Buies for the operation of apparatus or machinery 

Concentration upon the optimum number of types, sizes, 
grades and colors. 

The Simplification and Endio branches of the War 
Production Board and the Standards Division of the 
Office of Price Administration will supervise the work 
for the Government. 

Under the contract the association will be reim- 
bursed by the Government for the actual cost of the 
work undertaken specifically for the War Production 
Board and the Office of Price Administration. The 
object of the work is to further the war effort by 
making available to government and industry stand- 
ards fitted to the present situation, so as to conserve 
scarce materials, to simplify production, to increase 
productive capacity and to conserve man-power. As 
outlined in the June issue of IndustHcU Standardua- 
lion, the association is now engaged on more than 
thirty of these emergency projects, and the number 
of such undertakings is increasing steadily. Among 
these are specifications for radio materials and parts, 
requirements for gas ranges and hot water heaters, 
specifications for protective footwear, packages for 
electronic tubes and screw threads for high tempera- 
ture bolts. 

The contract is limited to $90,000 in any one fiscal 
year. Of this sum $60,000 is to be supplied by the 
War Production Board and $30,000 by the Office of 
Price Administration. 

IN HONOR OF DR. MARSTON TAYLOR 
BOGERT 

Honohary membership in the Society of Chemical 


Industry, as already noted in Science, was on July 
10 conferred by order of the council on Dr. Marston 
Taylor Bogert. The citation of the council reads : 

Maeston Taylok Booert, Professor Emeritus of Or- 
ganic Chemistry at Columbia University, in commemora- 
tion of his life-long work as au inspiring teacher, a 
brilliant research worker and writer in tho field of organic 
chemistry which branch of the science ho has enriched 
beyond measure. 

Born in 1868 and educated at Columbia College and 
Columbia School of Mines, he became Professor of Or- 
ganic Cliemistry at Columbia University in 1904, and has 
spent forty-seven years of his life on the staff where he 
displayed all the qualities of leadership. He is an Hon- 
orary LL.D. of Clark University and an Honorary Sc.D. 
of Columbia University. He was awarded the Nichols 
Modal of the American Chemical Society in 1905 and the 
Priestley Gold Medal of the same Society in 1938; was 
President of the American Chemical Society in 1907-1909 
and President of the Society of Chemical Industry in 
1912-1913. He is now a member of the National Acad- 
emy of Sciences, of tho National Research Council, Presi- 
dent of the International Union of Cliemistry and of many 
other of the most important chemical bodies in America 
and in Europe. 

The Council in deciding to bestow this honor on the 
occasion of its sixty-first anniversary selected with great 
care one whom they considered worthy, for in addition to 
his valued contributions to our knowledge he has taken 
a lively interest in the international aspects of Chemistry 
and has through his genius for friendship done more than 
any other individual to break down the barriers of race 
and of prejudice. 

The Seal of the Society of Chemical Industry was 
fixed in the presence of Wm. Cullen, 'President; L. H. 
Lampitt, Honorary Treasurer; Stanley Robson, Hon- 
orary Foreign Secretary f and H. J. Pooley, General 
Secretary. 


SCIENTIFIC NOTES AND NEWS 


Members of the committee recently appointed by 
President Roosevelt to report on the rubber situation, 
of which Bernard Baruch is chairman, are Dr. James 
Bryant Conant, president of Harvard University, and 
Dr. Karl T. Compton, president of the Massachusetts 
Institute of Technology. 

At the annual meeting of the Society of Chemical 
Industry at the Royal Institution on July 10, the 
Mossel Medal was presented to Sir John Russell, 
director of the Rothamsted Experimental Station and 
of the Imperial Bureau of Soil Science. He made 
an address entitled “Chemistry and Agricultural Re- 
construction.” At this meeting Dr. William Cullen 
was reelected president. In his addr^s be reviewed 


the growth of chemical industry during the last fifty 
years. 

The Albert Medal of the Royal Society of Arts for 
1942 has been awarded to General J. C. Smuts, Prime 
Minister and Minister of External Affairs of the 
Union of South Africa. The following words will 
be inscribed on the medal: “Statesman. Soldier. 
Scientist. Philosopher.” Among those awarded sil- 
ver medals for papers read before tiie society during 
the past session was the Bight Hon. Viscount Ben- 
nett, who gave an endowed lecture entitled “Empire 
Relations.” 

It is reported in Nttture that the joint eommittee 
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consisting of representatives from the Royal Society 
of Edinburgh, the Royal Physical Society and the 
Royal Scottish Geographical Society has awarded the 
Bruce Prize to Dr. Q. C. L. Bertram for valuable bio- 
logical work in the Arctic and Antarctic during 
1932-37 ; and especially for his work as biologist with 
the Graham Land Expedition during 1934-37, when 
he took part in the sledging journey which discovered 
King George VI Sound. 

In addition to the medals awarded by the Royal 
Geographical Society that were recorded in Science 
last week, the Murchison Grant was given to Dr. B. W. 
Wooldridge and David Ijnton, for their work on the 
structure and surface features of southeastern En- 
gland; the Back Grant to Surgeon-Commander Mur- 
ray Levick, R.N., for his organization of the Public 
Schools Exploration Society, and the Oilf Memorial 
to Lieu tenant- Commander L. C. Hill, for his services 
to geograiihy in command of the R.R.S. Discovery II, 

pROFESSOK C. L. Fortksoue, profcssor of electrical 
engineering at the City and Guilds College, London, 
has been elected president of the Institution of Elec- 
trical Engineers for the year beginning on Septem- 
ber 30. 

At the Atlantic City meeting of the American 
Society for Testing Materials, H. J. Ball, professor 
of textile engineering at the Lowell Textile Institute, 
was elected to succeed G. E. P. Lundell as president. 
P. H. Bates, chief of the Clay and Silicate Products 
Division of the National Bureau of Standards, was 
chosen vice-president to serve with Dean Harvey, 
materials engineer of the Engineering Laboratories 
and Standards Department of the Westinghouse Elec- 
tric and Manufacturing Company, who was elected 
vic^-president in 1941. 

The retirement is announced of Professor Frank 
M. Torrence, for thirty-one years a member of the 
department of mechanical engineering at the Penn- 
sylvania State College, and of Dr. Albert H. Walton, 
associate extension professor of psychology, a mem- 
ber of the college staff since 1936. Among the new 
appointments are Millard V, Barton, associate pro- 
fessor of aeronautical engineering; R. L. McCormick, 
research assistant in petroleum and natural gas engi- 
neering; C. G. Seashore, assistant professor of engi- 
neering extension; R. J. McCall, assistant professor 
of agricultural engineering extension, and E. J. Wal- 
ter, instructor in physics. Leave of absence has been 
granted to L. L. Newman, assistant professor of fuel 
technology, to serve with the War Production Board, 
and to G. E. Brondow, assistant professor of agri- 
cultural economics, to serve as consultant in the Office 
of Price Administration. 

Da. E. A. Evans, Jb., associate professor and act- 


ing chairman of the department of biochemistry of 
the University of Chicago since September, 1941, has 
been appointed chairman of the department. 

Dr. Gordon H. Scott, associate professor of histol- 
ogy at the School of Medicine, Washington Univer- 
sity, St. Louis, has been appointed professor of 
anatomy at the School of Medicine of the University 
of Southern California. 

Dr. E. L. Miller, of the department of zoology at 
Louisiana State University, is on leave of absence for 
the 1942-43 session to teach at Lawrence College, 
Appleton, Wis. ; Dr. Russell Coco has resigned to 
accept a position at the Oklahoma Agricultural and 
Mechanical College ; Dr. Harry J. Bennett is on leave 
to serve with the U. S. Sanitary Corps. Dr. George C. 
Kent, Jr., of Vanderbilt University, and Dr. Arlie C. 
Todd, of the University of Nebraska, will fill the first 
two vacancies. A succe.ssor to Dr. Bennett has not 
been appointed. 

Dr. Albert F. Blakeslee, who retired last Decem- 
ber as director of the Department of Genetics of the 
Carnegie Institution at Cold Spring Harbor, L. I,, 
has been appointed by Smith College as William Allan 
Neilson professor for the academic year 1942-43 and 
as guest professor for the two years succeeding. He 
will be accompanied by Miss Sophie Satina and A. G. 
Avery, who will continue their cooperative investiga- 
tions in cytogenetics. A large greenhouse (150' x 30'), 
located between Northampton and Amherst, has been 
renkd by Smith College for these studies for the 
three-year period. Properly qualified graduate stu- 
dents, both men and women, will be accepted for work 
toward an advanced degree under direction of the 
group. A limited number of part-time assistantships 
will be available to exceptional students who may 
register in the Graduate School of Smith College with- 
out payment of the regular tuition foes. Correspon- 
dence regarding these positions may be addressed to 
Dr. Blakeslee at Cold Spring Harbor, L. I., until 
September 12, and after that date at the department 
of botany, Smith College, Northampton, Mass. 

Dr, Meter M. Harris, principal research internist 
of the New York State Psychiatric Institute, has re- 
ceived an additional grant-in-aid from the Committee 
on Scientific Research of the American Medical Asso- 
ciation in support of work on the role of metabolic 
factors in neuromuscular diseases. 

Dr, Eldon W. Lyle, plant pathologist in rose dis- 
ease investigations at the Tyler Substation of the 
Texas Agricultural Experiment Station, has been 
transferred to the substation at Temple, Texas, to 
work on Phymatotrichum root rot of cotton. The 
position at Temple has been held until recently by 
Dr. 0. H. Rogers, who has resigned to serve as plant 
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pathologist with th« Coker Pedigreed Seed Company 
of Hartaville, S. C. 

Dr* John L. Rioe, who was succeeded on July 16 
as Health Commissioner of New York City by Dr. 
Ernest Lyman Stebbins, has been appointed deputy 
health commissioner at a salary of $7,000 a year. 

Charles A. Mabey, physicist of tlie Bristol Com- 
pany, Waterbury, Conn., has been appointed director 
of the research activities of the company. 

W. W. Deschner, of the department of chemical 
engineering of the University of Kansas, has been 
appointed head of the division of chemical design, 
engineering and construction at J. F. Pritchard and 
Company, Kansas City, Mo. 

It is reported that an expedition to study cosmic 
rays, sponsored by the Academy of Sciences of the 
U. B. S. K., led by Professor A. I. Aliklianov, will be 
in the field for about six weeks making observations 
at the high-altitude meteorological station in the 
Alpaz mountains. 

Science Service reports that four scientific men 
from the Argentine will make a survey of industrial 
utilization possibilities of farm crops and wastes in 
the United States. The visit was arranged with the 
Government of Argentina by the State Department, 
the coordinator of Inter-American Affairs and the 
Department of Agriculture. Carlos Clementino 
Zarate and Oscar Saturnine Mallea, of the University 
of Santa Fe, both of whom are especially interested 
in problems of farm waste utilization, and Dr. En- 
rique Duprat, of the University of Buenos Aires, who 
will look into possibilities of industrial products from 
com and wheat, have already arrived. At the end of 
the month they will be joined by Jose Baialardo, 
chemical engineer of the University of Santa Pe. 
Several weeks will be spent visiting the four regional 
laboratories of the Department of Agriculture at 
Philadelphia, Peoria, New Orleans and Albany, Calif., 
followed by six months of intensive research at what- 
ever laboratory and in whatever line of work each 
visitor may select. 

A SYHPOSiUH on synthetic rubber will be held by 
the American Chemical Society at the Buffalo meeting 
on September 9. Dr. E. R. Weidlein, director of the 
Mellon Institute and technical consultant on rubber 
of the Reconstruction Finance Corporation, will 
speak on “The Progress of Synthetic Rubber Produc- 


tion”; Albert L. Elder, of the Materials Diyision, 
War Production Board, on “The Progress of Buta- 
diene Production,” and Willard H. Dow, president 
of the Dow Chemical Company, on “The Progress of 
Styrene Production.” 

In addition to the Training School for Electricians, 
already in operation at Iowa State College, the Navy 
will establish a Diesel school there. The college vdll 
furnish both instruction and buUdings for the school, 
which will open about the middle of September. 

A NEW cooperative program for industry and edu- 
cation has been initiated for chemists at the Illinois 
Institute of Technology. Fifty students have entered 
the first academic session of a cooperative course in 
chemistry, after completing sixteen weeks of work in 
industry, while a similar group will begin study in 
September. The program is the first of its kind in 
the Chicago area, having been organized only this 
spring. For the last seven years a similar course has 
been offered in mechanical engineering. Five hun- 
dred students are now included in that program, 
Plants cooperating hire the students in pairs so that 
one works while the other studies. The plan not only 
allows the students to earn a large part of their ex- 
penses while completing work for an engineering 
degree in five years, but also gives them the advantage 
of actual experience in industry. Standards are high. 
The student must be in the upper fourth of his high- 
school class to be considered an applicant and must 
pass aptitude and general tests before being finally 
admitted. The academic work of the program is done 
at the Lewis Institute. 

It is reported in Nature that a Free German Insti- 
tute is being founded by the science section of the 
Free German League of Culture in Great Britain. 
The aims of the institute are: to uphold and develop 
the valuable traditions of the Free German research 
work and teaching; to provide for interchange of 
opinion between Free German men of science and 
those of the United Nations; to strengthen the Ger- 
man refugee youth in the spirit of international 
iinderstanding and to enable them to help in reshaping 
Gemany's cultural life after the destruction of 
Nazism. The opening session was held on July 17, 
when an address was given by Dr. Joseph Needham* 
Further particulars of the movement can be obtained 
from the secretary, Free German League of Culture, 
36 Upper Park Road, London, N.W,3. 


DISCUSSION 

SWEDISH OCEANOOKAPHIC RESEARCH Swedish oeeanograpken in the Baltic 8 «r in 

IN 1941 , have been farther studied Dr. B. Kuttenlwv ht 

Thx rotating “inertia enrrente” discovered b; institnte.in eolbbosittion isith Uag. 
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fon^ningBinstitutet of HelsmgsfoTB, utilising mea- 
Burementa from last international cruise in July- 
August, 1939. The analysis of sustained observation 
series, partly from anchored ships, partly by means 
of recording meters below subsurface carrier buoys, 
prove the rotating current component of 12 pendulum 
hours* period to be practically of the same phase 
across the central Baltic, from the Swedish island 
Oland to near the coast of Lettonia. This implies that 
the whole surface watermass down to the thermocline 
near 20m :s depth is carrying out a rotatory move- 
ment with a horizontal amplitude up to 5 kilometres. 
In addition tidal currents of the Mg-period with a 
maximum velocity of 2 cm /sec. were for the first time 
ascertained to occur in the Baltic. 

The vacuum Q^e~sampler constru<jted by Pettersson 
and Kiillenberg ;becn further developed.-^ With a 
2" tube cores up to 12 ihetres long have been sampled 
from the Gullmar Fjord (115 m), and have been sub- 
mitted to pollen analysis. Also from the Baltic coast 
cores of 7 metres length have been sampled with a 
shorter tube. They show distinct varves, also such of 
recent date, and thus promise to allow of a linking up 
of the post-glacial chronology of I)e Geer with our 
time. By means of a special contrivance it has been 
possible to make the length of the cores agree to 
within a few per cent, with the depth of submergence 
in the deposit, the cores being thus truly representa- 
tive of the stratification 

An examination of the radium content in xnan- 
ganese nodules from the Challenger expedition, cen- 
tral Pacific Ocean, has proved the very high content 
of the outermost layers, 10^^° gr Ra/gr, to decline 
rapidly inwards to quite low values near the nucleus. 
Apparently the Ra-ions attracted by the manganese, 
eithey from the sea water or from the surrounding 
sediment, show the characteristic decay of 1,580 years 
half-period. From the figures thus interpreted the 
rate of growth of the nodule is estimated at 1 milli- 
metre in from 700 to 1,500 years. The more rapid 
growth to the upward direction, indicated by the 
convex shape of the largest nodule, is probably due to 
the accretion of sediment from above, the rate of sedi- 
mentation being thus found of the order 1 millimetre 
in 1,<^ to 2,000 years, apparently the first estimate 
of the accumulation of red clay based on measure- 
ments. The figures are subject to a final revision on 
the conelosion of a more detailed study now in prog- 
TM, where the radium content is being related, not 
to tho gross wei^t of substance but to the content of 
txmnganese* 

Fi^minary measnrexnents made several years ago 
bn the vitamin D content in diatoms, collected in larger 
^tti^ties during the spring increase here, bad indi- 


cated the presence of considerable amounts of the anti- 
rachitic vitamin, which were, however, much increased 
by exposing control batches of the same diatoms to 
intense ultraviolet radiation from a quartz lamp. 
These investigations have now been resumed in col- 
laboration with the new State Institute for Public 
Health of Stockholm, Director Professor Abramsson, 
where biological tests were carried out with diatoms 
collected from Borno Station on the Gullnuirfjord. 
The results were negative with non-radiated diatoms, 
probably owing to the available quantity being rather 
limited, whereas the same quantity of diatoms after 
uv-radiation gave a relatively high vitamin content, 
the oil extracted being even richer in the D -vitamin 
than codliver oil. It therefore seems likely that the 
vitamin D found in many marine organisms may in 
fact be identical vitamin Da and especially that the 
vitamin D available in phytoplankton and hence their 
value as primary foodstuff for marine organisms may 
depend on the ultraviolet daylight penetrating into 
the surface layers of the sea. This also suggests the 
tentative explanation for the preponderance of certain 
year-classes of food -fishes, and all it implies for the 
economic yield of the fisheries, that it may be due not 
only to the quantity of foodstuff available during the 
critical weeks in the existence of the fish-larvae (when 
their percentage of survival is largely determined) 
but also to its quantify i.e,, to the amount of vitamin D 
produced in the phytoplankton by the antirachitic 
daylight components reaching down to the plankton- 
bearing layers. Further research along these lines 
is now in progress. 

Hans Pettebsson, 
Director 

SvENSKA HTDROORArlSK-BlOnOGtSKA 
Kommissionen and Oceanoobafiska 
InSTITUTET I G5TEBORO 

THE FIRST LAW OF FLUORESCENCE 

There have been comparatively few rules and 
so-termed laws formulated and proved for fluorescence 
and phosphorescence. Probably the best known is 
Stokes’s Law, although others of a more specialized 
nature may be found in the literature of the field. 

In photochemistry, the very basic rule is the 
Grdtthuss-Draper Law. Grdtthuss, in 1817, while in- 
vestigating the fading of alcoholic solutions of ferric 
chloride and other iron salts, concluded that only 
light which is absorbed can act chemically. This rather 
obvious statement, now called the First Law of Photo- 
chemistry, at first attracted little general attention. 
Later the Orfitthuss Law was independently rediseov- 
ered by llraper, in 1843, in the course of investiga- 
tions on the photochemieal combination of hydro^ 
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and chlorine.^ Quantitative significance was given 
the Grotthuas-Draper Law by Van't Hoff, in 1904, 
during study of substance transformations by light of 
different intensities.® 

In fluorescence an analogous situation may be con- 
sidered to exist. However, the most fundamental 
law of fluorescence, and therefore of fluorochemistry, 
has not yet been fornmlly defined, i,e,, energy mmt be 
absorbed by a luminescent system before emission can 
occur. This patent statement most evidently concerns 
Stokes’s Emission. In this connection, the exact 
status of Anti- Stokes’s Emission and resonance radia- 
tion may provoke contention when close considera- 
tion is given this First Law of Fluorescence, 

Jack De Mekt 

The Mineralogist, 

Portland, OaEaoN 

CEMENTING SINO-AMERICAN FRIENDSHIP 

A STATEMENT Contained in the recent letter by Eg- 
bert H. Walker on the subject of Cementing Sino- 
American Friendship” possibly should be expanded. 
Dr. Walker’s letter was concerned with the possi- 
bility of the collection of reprint material to be used 
as gifts to destitute Chinese libraries. He stated, 
“There seems at present to be no organization receiv- 
ing and storing such unneeded literature for future 
distribution.” His statement is true in respect to 
reprint material alone, but there is an organization 
in existence working on the question of preservation 
of scholarly and scientific materials for foreign 
libraries. 

The American Library Association as early as De- 
cember, 1940, created a Committee on Aid to Li- 
braries in War Areas, headed by John R. Russell, 
librarian of the University of Rochester (reported in 
Science, March 6, 1942). During the past year and 
a half the committee has been working toward that 
time when reconstruction of foreign libraries can be- 
couie possible. A rather extensive purchase program 
has been in process since July, 1941, and a. campaign 
for gift material has been inaugurated on at least a 
small scale. The committee has had considerable pub- 
licity aimed at the conservation of important Amer- 
ican scholarly journals, and through the publicity has 
received gifts from many institutions and individuals 
interested in the rebuilding of research resources in 
foreign countries. 

The cooperation of a small group of American li- 
braries scattered throughout the country has been 
enlisted on the question of storage space, and as gifts 
of journals have been offered, the committee has been 
able to issue shipping instructions for the transfer of 

I J. Draper, Phil Mag,, 23: 401, 1843. 

« P. F. Heyroth, ‘ * The Chemical Action of Ultraviolet 
Rays,** 8d edition, page 806. New Tork: Reinhold Pub- 
liehing Corporation. 1941. 


this material to temporary storage, pending that time 
when foreign distribution can be accomplished. 

With rather limited storage space, the committee 
has been doubtful as to the wisdom of attempting at 
the present time to collect book material and reprints. 
Considering the present state of the international 
situation, it is obvious that storage of this material 
may have to be for a matter of years, and although 
we can be sure what journal material will be of im- 
portance to foreign libraries, it is not as easy to pre- 
dict the value of book and reprint material. 

The committee would be very grateful for assur- 
ances that scholars in this country are keeping this 
future need in mind and are not destroying either 
journal, book or reprint material which they feel will 
be of value. In those instances where i:>er8onal stor- 
age of this material is not possible, the committee 
would be very grateful for reports of what publica- 
tions might be available and would undoubtedly be 
able to reach some satisfactory solution of the storage 
problem, 

Wayne M. Hartwell, 
Executive Assistant to the Committee 

Bush Rhkes Library, 

University or Rochester 

RESEARCH AS USUAL 

Although few of us realize what the phrase means, 
we have been rightly told that “this is total war.” As 
yet we have been called upon for only a small fraction 
of the sacrifice that will surely be necessary before 
the struggle is over. The longer we postpone doing 
the inevitable, the higher the cost will be, just as we 
are now paying heavily for our lack of foresight and 
sagacity a few years ago. 

In this country a vast amount of time is still being 
spent on things that are of no immediate importance. 
A goodly fraction of that wasted effort could be de- 
voted to work that will promote the success of our war 
struggle. In so far as it could be, it should be. To 
do anything else is at best short-sighted and at worst 
definitely unpatriotic. 

Although many scientists in this country have al- 
ready turned their attention to research work tribu- 
tary to the war, there are still thousands who are 
going along just as in peace times, digging up facts 
that have no relation to the present emergency, study- 
ing problems not even remotely concerned with it, and 
burdening the mails with papers and books that de- 
serve but little attention until this war has been won 
and our civilization saved from utter ruin. 

Scientific research is of prime value in this eritds. 
Many of its good results are already well loaown. It 
is even possible that a single scientific discovery may 
tip the scales in favor, of victory. But if one's ac- 
customed field of research happens to be uiurdatecl 
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to any war activity, he can surely turn part of his 
attention to some of the many other necessary things 
that any educated person can do. 

Of course this is not a suggestion that all scientific 
work which is not directly connected with the war 
should be even temporarily abandoned. There are 
some investigations under way "which may be impor- 
tant later on and which if not finished now will be 
entirely fruitless. There are certain projects that 
must be executed now or never, such as the geological 
survey in the valley of the Colorado Eiver, that was 
made a few years ago before the rising waters of 


Lake Meade covered the scene forever. There may 
also be a few scientists who would be of so little value 
in any other occupation that they might as well con- 
tinue at their usual work. 

When allowances have been made for such excep- 
tions, there still remains a large fraction of the avail- 
able energy of the scientists of the country that could 
and ought to be diverted to the main purpose of 
saving the only type of civilization in which science 
can flourish and human happiness be widely attained. 

Etjot Blackwklder 

Stanford University 


QUOTATIONS 


SOCIAL MEDICINE 

The history of medicine is the story of a discontent 
which, from age to age, has infected the minds of 
practising physicians. One of the earliest manifesta- 
tions of this discontent was the theory of the “four 
humours” enunciated by Hippocrates of Cos, in an 
attempt to explain the phenomena of disease and so 
to effect an improvement in therapy. Hippocrates 
made cure his measure of the understanding of cause 
and thus set the doctor upon the long way which, at 
this hour, he is still diligently treading. Those who 
followed have not at any time abandoned the Hip- 
pocratic outlook; but they have enlarged and broad- 
ened it so that tlic ideal of cure has become associated 
in their minds with the higher ideal of prevention. 
The names of Harvey, Sydenham, Jenner, the Hunt- 
ers, Pasteur and Lister are held in honor as the archi- 
tects of a world delivered from disease rather than 
of a world in which sick men can be restored to health. 
In the field of tropical medicine prevention has 
already so far eclipsed cure as to present a dazzling 
prospect of achievement; in the other fields the study 
of sources is reaching out towards a new vision of the 
doctor and his work. As the causes of disease are 
more precisely determined, it is seen that removal of 
these causes is the concern not of doctors only but also 
of all their patients, actual and prospective, that is 
to say of Government and the community. 

It is this view of the matter which endows the great 
scheme of research founded by Lord Nuffield at Ox- 
ford six years ago with its peculiar interest and im- 
portance. Lord Nuffield, by establishing a new study 
of the causes of disease in surroundings calculated to 
stimulate the imagination and whet the edge of curios- 
ity, effected such a welding of science and sociology as 
even the most optimistic had not dared to hope for 
within the compass of a generation. The Oxford 
s^ool began to express the view, Uluatrated in a 
reoent Harveian oration by Sir Farquhar Buzzard, 
that social medicine has been and is l^ing neglected* 


in this country, and that the time has come for an 
organized investigation of the social factors in many 
obscure problems of causation by a force of doctors 
specially trained for the purpose. Action has now 
followed. With the cordial approval of Lord Nuffield, 
the Nuffield Provincial Hospitals Trust has decided to 
devote the sum of £10,000 a year, for ten years in the 
first instance, to the creation of a university profes- 
sorship of social medicine in Oxford University, and 
to the foundation of an institute in which the pro- 
fessor will work. 

The purposes of the new institute are three-fold — 
to investigate the influence of social, genetic, environ- 
mental and domestic factors on the incidence of 
human disease and disability; to seek and promote 
measures, other than those usually employed in the 
practice of remedial medicine, for tbe protection of 
the individual and of the community against such 
forces as interfere with the full development and 
maintenance of man^s mental and physical capacity; 
and, if required by the university to do so, to make 
provision in the institute for the instruction in social 
medicine of students and practitioners approved by 
the board of the faculty of medicine in the university. 
A chief merit of tliis plan is the promise which it 
affords of a solid foundation for future legislative 
action. For the truth must be faced that such a foun- 
dation does not exist at present and can not be at- 
tained except by diligent work. Schemes of reform 
or coordination are likely to fail of their object if 
initiated hastily without a true understanding of the 
issues involved and the difficulties certain to be en- 
countered. Social medicine is not an exclusive prov- 
ince of government; it belongs also to all the local 
areas and even to all the workers in these areas. Only 
experience can direct the mar^ of a progress which 
must in present conditions be pioneering work. The 
trail must be blazed. Upon the new institute at Ox- 
ford University will devolve the heavy responsibility 
and the high honor of blazing it . — The Time$, London. 
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SCIENTIFIC BOOKS 


THE RAT IN LABORATORY INVESTIGATION 

The Eat in Laboratory Investigation. By John Q. 

Gbiffith and Edmond J. Farris, editors, and 

thirty contributors. 488 pp, 178 illustrations. 

J. B. Lippincott Company, 1942. 

This book, being the product of many workers, has 
all the strength and weakness of that form of writing. 
Each author treats his topic from his own point of 
view and with little regard for the contributions of the 
others. The chapters are therefore of very different 
lengths — 5 to 76 pages — quite regardless of the rela- 
tive importance of the topics, and the general treat- 
ment varies in the same way. Some of the chapters 
are excellent — others much les.s so, but in general the 
average is high. 

An inspection of the various chapters shows that, 
with few exceptions, they are concerned with experi- 
mental procedures. The first of these, by Edmond J. 
Farris (17 pages), givcAS the standard procedures of 
the Wistar Colony, now perfected after years of 
experimentation. It is called ^^Breeding the Rat.” 
The next, “General Methods,” by John Q. Griffith 
(5 pages), which deals almost entirely with an- 
esthesia, follows. Then comes one of the non-experi- 
mental chapters on “Gross Anatomy” (28 pages), by 
Eunice C. Green, a brief account of normal structures 
in preparation for later chapters. An introduction 
to the "Experimental Methods and Rat Embryos” 
(28 pages) by J. S. Nicholas CAomes next. This is 
largely an account of normal development. Then 
follows a treatise (36 pages) by Richard H. McCoy, 
dealing with the dietary requirements of the rat. In 
this the various substances are considered separately, 
with a summary at the end and a long, condensed 
bibliography. Following this is an account of the 
teeth (63 pages), by Isaac Schour and Maury Massler, 
including the effects of various agents upon their 
development. This has also a fairly long bibliogra- 
phy. Then conies a brief account (13 pages) by Thos. 
E. Machella and J. Q. Griffith on "The Digestive 
System,” which is almost entirely experimental. This 
is followed by anotlier account on “Metabolism” (13 
pages), by C, Jelleff Carr and John C. Kranta — 
carbohydrate, fat nitrogen and respiratory metabo- 
lism — with reference, in the final sections, to the effects 
of operative procedures and drugs upon metabolism. 
A short chapter (8 pages) on the "Central Nervous 
System,” by W. A. Jeffers, J. Q. Griffith and E. 
Roberts, deals with various operations. Then follows 
a long section (76 pages) on “Techniques for the In- 
vestigation of Psychological Phenomena,” by George 
L. Kreezer, well organized alphabetically under head- 
ings, with cross references. This has the longest 
bibliography of any in the book. Next there is a 


chapter on the “Circulatory System” (17 pages), by 
J, Q. Griffith, W, A. Jeffers and E. Roberts, in which 
are considered various experimental procedures. A 
short chapter (7 pages), dealing with the use of the 
rat in biological assay, follows. Then comes a long 
chapter (55 pages) on “Dosage of Drugs,” by Harold 
G. O. Hoick and Donald R. Mathieson. This is largely 
a tabular arrangement, preceded by a discussion of 
some general conditions and followed by a long bibli- 
ography. The chapter on "Haematology of the Eat,” 
by Adolph J. Creskoff (16 pages), takes up methods 
and draws comparisons with human blood. The fif- 
teenth chapter deals with the use of x-rays (16 pages) 
and is largely a series of pictures. The next section 
deals with the topic of “Surgery” (19 pages), by 
Dwight J. Ingle, John Q. Griffith, W. A. Jeffers, M. 

A. Lindauer, H. U, Hopkins and Albert Segaloff, and 
presents a series of operations in detail. Then comes 
a chapter given to “Histological Methods” (7 pages), 
by W. H. F. Addison — fixing, imbedding and stain- 
ing. “The Osseous System,” which follows (22 
pages), by R. M. Strong, is general in character and 
consists in the description of methods for gross and 
microscopic preparations. The chapter on “The Eye” 
is the shortest in the book (5 pages) and is by W. E. 
Fry. Then comes a section on the “Protozoan Para- 
sites” (13 pages), by D. H. Wenrich, divided into 
those of the digestive tract and of the blood and tis- 
sues. Following this is a chapter on “Metazoan 
Parasites” (14 pages), by Herbert L. Ratcliff e, ar- 
ranged according to the type of animal parasites. 
Finally there is a chapter on “Spontaneous Diseases 
of Laboratory Rats” (15 pages), also by Herbert L. 
Ratcliffe, in which are considered various rat diseases. 

From this brief review it is apparent that the pres- 
ent work is a practical compilation of some of the 
more important phases of rat technique. It deals 
almost entirely with methods and procedures — it is a 
worker’s hand book and, as such, forms an indis- 
pensable guide. In the very nature of its preparation 
it can not be complete and well rounded, and even, 
in the detail of bibliography, each author follows his 
own ideas. The many illustrations are good and the 
format and typography are excellent. 

C. E. MoCtwo 

STELLAR DYNAMICS 

Principles of Stellar Dynamics* By S. CKAKXmA- 
8BKHAB. X + 251 pp. Illustrated. Chicago : Uni- 
versity of Chicago Press. $6.00. 

Thb latest addition to the Astropbysiical Mano^ 
graphs sponsored by the Astrophysical Jomn&l is an 
important volume by Dr. S. Chandrasekhar, ; 

Univerrity of Chicago and Ihe Yerkeit 
Through his studies ^ dyuaini^ ^ 
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gabucy and of the dynamics and statistics of enconn- 
tears between stars Dr. Chandrasekhar has become one 
of the leading authorities in the field of galactic dy- 
namics. In the new volume he has blended his own 
researches and those of others in a well-rounded book, 
which should for many years to come bo ^‘must^' read- 
ing for every prospective student of galactic structure 
and dynamics. 

The book opens with a chapter on “Kinematics.’’ 
Beginning with a brief analysis and descriptions of 
the properties of stellar motions for tlic regions in the 
immediate vicinity of the sun, the author describes the 
phenomena of galactic rotation and of the asymmetry 
in stellar motions for high velocity stars. The chapter 
closes with a survey of the properties of external 
galaxies and a brief mention of some characteristics 
of star clusters. 

In the second chapter, “The Time of Relaxation of 
a Stellar System,'^ we find a clear discussion of the 
effects of stellar encounters. The presentation follows 
closely that of a series of papers by Chandrasekhar 
and Williamson. Even in the two-body approxima- 
tion the problem is quite complex. No attempt has 
been made to extend the analysis so as to include the 
effects of multiple encounters by adapting the theory 
of fluctuations to the stellar cose. A first trial in this 
direction has recently been made by Chandrasekhar 
and von Neumann, but the two-body approximation 
will probably remain important for rough estimates 
for many years to come. 

The dynamics of a stellar system with differential 
motions, such as our own galaxy, is presented in the 
third chapter. The treatment follows closely that of 
the author and many astronomers will be delighted to 
have bore an authoritative summary of Chandra- 
sekhar’s earlier papers. 

Thg discussion of the dynamics of stellar systems is 
contained in the fourth chapter, in which special at- 
tention is given to the dynamical interpretation of 
spiral structure. The sections on Lindblad’s theory 
of spiral structure, which present a fair and critical 


evaluation of current achievements and remaining 
difficulties, will probably be more widely read than 
any other part of Chandrasekhar’s volume. 

The book closes with a chapter on the dynamics of 
star clusters. The problem of globular clusters re- 
ceives only scant attention, but the treatment of 
galactic clusters is quite complete and excellently 
written. In this cJiapter Chandrasekhar indicates in 
which way the theories for the dissolution of galactic 
clusters under the influence of the shearing forces of 
galactic rotation must be adapted in order to include 
the effects of encounters between cluster members. 

At the conclusion of every chapter there appear 
bibliographical notes that contribute much to the gen- 
eral value of the volume. A detailed subject index 
and some appendices will undoubtedly prove very 
useful. 

Chandrasekhar’s volume comes at a time when there 
exists a real need for a book on stellar dynamics. 
Research in this field has recently developed along 
rather divergent lines and none of the books published 
during the past ten years has succeeded in providing 
a unified treatment. Chandrasekhar’s book does this 
for the first time. Some of us who have worked in 
the field of galactic dynamics might here and there 
have preferred a somewhat different approach, but 
when it comes to judging the book as a whole we all 
2)ay our respects to the skill and insight of the author. 

This book should exert a profound influence on the 
future developments in the field of galactic dynamics. 
I can recommend its study unreservedly to newcomers 
in the field and to those who already have a passing 
acquaintance with its problems. The experts can 
profit from reading it. If I were stranded in a far-off 
prison camp where I would be allowed one book I 
would ask for Chandrasekhar’s volume. I am sure 
that per ounce of paper it would provide the most 
stimulation for continued research in theoretical 
astronomy. 

Bart J. Bok 

Harvard CoLLEax Observatory 


SPECIAL ARTICLES 


TREATMENT OF EXPERIMENTAL RENAL 
HYPERTENSION WITH VITAMIN A 


Bkcently Pena and Villaverde reported favorable 
results in the treatment of essential hypertension in 
man witii large doses of vitamin A orally,^ Several 
case histories confirmatory of this finding have been 
reported to ihe senior author by medical colleagues. 


In view of these reports and the many similarities 
betwe^ experimental renal hypertension in the dog 
and eimential hypertension in man, inclusive of a prob- 
h|l^:pa^ common pathogenesis; we have studied the 


lit. TllUyerde^ leii. 


effect of vitamin A by mouth in experimental renal 
hypertension in dogs. This report summarizes our 
preliminary results. 

Five dogs were rendered hypertensive by the Gold- 
blatt technique* and the resulting hypertension was 
permitted to stabilize over a period of five to eight 
months. Mean blood pressure readings were obtained 
by puncture of a femoral artery two to three times a 
week. Studies on the blood urea nitrogen, urinalyses 
and determinations of body weight were made at 
monthly or bimonthly intervals. Three of the dogs 

4 H. G^dWatt, J. Lynch, It F* Hansal and W. W. Bum* 
n^ervUle, /oaf. 
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were treated daily with 200,000 units of vitamin A 
dissolved in 1 cc of sesame oiP by mouth for three 
months, followed by 400,000 units of vitamin A in 2 
ce of sesame oil for an additional three months. The 
other two dogs served as controls and were given oral 
daily doses of 1 cc of sesame oil for three months, to 
be followed by 2 cc of sesame oil for another three 
months. A limited number of blood serum vitamin A 
determinations (method of McCoord and Luce-Clau- 
sen*) were made on these five animals and on two 
untreated normo tensive and two untreated hyperten- 
sive dogs.® 

Striking reductions in the blood pressures were ob- 
served in each of the three dogs treated with vitamin 
A. The results for the first dog, which are typical 
for the other two animals, are illustrated in Fig. 1. 
The norniolensive blood pressure range for this dog, 
which weighed 16 Kg., was 100-120 mm Ilg. Follow- 
ing bilateral constriction of the renal arteries, the dog 
developed a hypertension which ranged from 150“180 
mm Hg. during the succeeding eight months. During 
the second week of vitamin A therapy, the blood pres- 
sures of the animal decreased approximately 20 mm 
Hg. and then ranged from approximately 120-140 mm 
Hg. for the remainder of the first three months of 
treatment. Tliree additional months of therapy just 
completed at the increased dosage of 400,000 units of 
vitamin A daily resulted in a further gradual reduc- 
tion in blood pressure to the normotensive level of 
100-120 mm Hg. The blood pressures of the second 
dog, which weighed 12 Kg,, were similarly reduced 
from a hypertensive range of 190-210 mm Hg. to the 
pre-constriction normotensive level of 130-140 mm 
Hg. The blood pressures of the third dog weighing 
15 Kg. were deerea.sed from a hypertensive range of 
150-170 mm Hg. to a level of 130-150 mm Hg. during 
the second week of vitamin A therapy and have re- 
mained in this range to date (third month of treat- 
ment). 

The two control dogs treated with sesame oil have 
thus far shown no significant changes in their hyper- 
tensive levels of 150-170 mm Hg. and 160-180 mm 
Hg., respectively. Moreover, we have never seen 
spontaneous blood pressure decreases similar to the 
reductions observed in the three dogs treated with 
vitamin A in 75 renal hypertensive dogs during the 
past three years. 

Serum vitamin A determinations on the untreated 
normotensive and hypertensive dogs showed values of 
40-70 units per 100 cc. During vitamin A therapy 
the serum vitamin A values of the three dogs varied 

a Generously supplied by Dr. J. B. Bice, Department of 
Medical Research of the Winthrop Chemical Company. 

* A, B. McCoord and E. M. Luce-Clauson, Jour, Nutri’ 
tion, 7 : 557, 1934. 

c We are grateful to Dr. H. P. Popper, of the Depart- 
ment of Pathology, for these determinatioiis. 


from approximately 500-3,000 units per 100 cc, 
whereas the two dogs given sesatne oil ranged from 
40-70 units per 100 cc. 
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No toxic effects from the vitamin A therapy were 
detected in any of the animals, although our present 
observations do not rule out this possibility. The ap- 
petites of the dogs remained excellent, their weights 
constant, and their blood urea nitrogens and urines 
normal throughout. The two dosage levels of vitamin 
A used were somewhat less than 1 /20 and 1/10 of the 
amounts reported toxic for rats by some workers®' ® 
but less than 1/100 and 1/50 of the toxic levels re- 
ported by others’*' who contend that the lower values 
of the former investigators are due to impurities. 

The mechanism of the striking reductions in the 
blood pressures of these three renal hypertensive dogs 
by high dosage vitamin A therapy is obscure. We 
have seen no evidence of hypovitaminosis A in ex- 
perimental renal hypertension in dogs, and the few 
serum vitamin A determinations reported above are 
confirmatory in this respect. The fact that vitamin A 
in high dosage has been shown to raise the urea clear- 
ance of dogs 40 per cent, above normaP^ suggests that 
vitamin A in large doses iriay disturb the pathophysio- 
logic pressor mechanisms produced by renal artery 
constriction. The antihyperteusive action of vitamin 
A in experimental renal hypertension may, of course, 
be totally unrelated to its specific vitamin effects. In- 
deed, one or more chemically related compounds with 
little or no vitamin A action may prove to be more 
effective than vitamin A as hypotensive agents. The 
vitamin A preparation used contained traces of im- 
purities. The unlikely possibility that one or more 
of these impurities is responsible for the reductions 
in blood pressure must be investigated. 

In any event, we purpose to enlarge considerably 
this preliminary study of vitamin A in experimental 

«G. Domagk and P, von Bobenock, Viroh, Arch, of 
Path. Anat, 290; 385, 1933. 

7 W. von Drigalski, Klin, Woch,, 12; 808, *1938, 

®H. Popper and 8. Brenner, Jour, Nutrition, 23: 431, 
1942. 

0E. B. Vedder and C. Rosenberg, Jour, Nutrition, 16: 
57 1938 

I. Ikogaki, ZUohf, f, Titcminf orach,, 7 : 118, 1938. 

B, 0. Herrin and H. J, Nicholes, Am, Jowt, Physiol,, 
125:786,1939. 
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renal hypertension and also to dctennino the pos- 
sible antihypertensive effects of other compounds 
chemically related to vitamin A. 

G. E. Wakkrtjn 
W. G, Moss 
E. L. Smith 

Coxj:iic6& or Medicinb, 

University or InniNOis 

RENAL HYPERLIPEMIA IN DOGS 

Observations made in studies on children suffering 
from nephrosis gave rise to the question whether or 
not the kidnqy- itself may exert a regulatory influence 
on the blood lipidiia^ disturbance of which could lead to 
the hyperlipemia manifested in nephrosis. This prob- 
lem was studied by determining the content of total 
fat and of total and free cholesterol in the blood serum 
of .18 dogs which had been subjected to nephrectomies^ 
or to subcutaneous injections of bichloride ofvraercury, 
uranium nitrate or potassium bichromate. 

Bilateral nephrectomy, performed on three dogs, 
was followed by a continuous rise in the level of serum 
cholesterol. The effect observed in one of these dogs 
after the second kidney had been removed is shown in 


my/, HQU i. , 


TflTAL CWOltSTElftl. CHOLESTEROL ESTfft 

" — “ • fAT. • TAEE ChilESTERoL. 



Fig. 1. It can be seen that the total fat content in- 
creases beyond the extent that could be accounted for 
by the increase in cholesterol, thus indicating that 
lecithin and probably also fatty acids and neutral fat 
participate in this increase. 

The effect of unilateral nephrectomy was studied in 
two dogs. In both animals the level of blood lipids 
rose for from 4 to 7 days and then returned to normal 
in 12 or 14 days after the operation (Fig. 1). The 
increase is obviously connected with the sudden re- 
moval of one kidney, while the return to normal level 

1 1 am indebted to Dr. Harry Gk)ldblatt and Dr. Joseph 
B, Kahn, of the Institute of Pathology, School of Medi' 
jCinfl, Western Reserve University, for performing the 
ox^tions on the dogs. 


may well be due to the subsequent hypertrophy of the 
remaining kidney. A sham operation performed as 
control did not influence the blood lipid level, 

In 10 dogs a single dose of bichloride of mercury 
administered subcutaneously was followed in every 
instance by an increase in the content of total fat as 
well as of free cholesterol and cholesterol ester. One 
lethal dose of 16 mg per kilogram of body weight 
led to a continuous increase until death. When a 
smaller dose was injected, however, the resulting 
hyperlipemia subsided and the values returned to 
normal. The results of one of the eight experiments 
carried out with a single injection of 5 mg of bi- 
chloride of mercury ptr kilogram of body weight are 
shown in Fig. 2. The resulting hyperlipemia is not 

T9TAL FAT 

« LHOUSTERDL 

cmolestehol ester 
• — • FREE CHOLESTEROL 

protein 



accompanied by a decrease in the content of scrum 
protein. This observation is of importance in connec- 
tion with the theory which explains the hyperlipemia 
in nephrosis on the basis of hypoproteiuemia, A 
smaller dose of bichloride (2 mg per kilogram of body 
weight) was injected intramuscularly in two other 
dogs twice a week for between three and four weeks. 
In these dogs hyperlipemia developed slowly and the 
level of total fat and of cholesterol continued to rise as 
long as the injections were given. 

Subcutaneous injection of potassium bichromate (7 
mg per kilogram of body weight) in one dog and of 
uranium nitrate (6 mg per kilogram of body weight) 
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in cmotber dog also brought about an increase in the 
oontent of total fat and cholesterol in the blood serum 
to over 100 per cent, of the original amount. 

Conclusion: The tubular apparatus of the kidneys 
of dogs possesses a regulatory influence on the blood 
lipids such as has hitherto been unknown and is still 
unexplained. It is probable that the human kidney 
exerts the same function, but this has not yet been 
proved. A disturbance of this function woidd ex- 
plain the hyperlipemia observed in nephrosis better 
than any hypothesis thus far advanced. 

Walter Heymann 
Babies and Childrens Hospital, and 
Department or Pediatrics, School or 
Medicine, Western Kesekve University, 
Cleveland, Ohio 


ASSOCIATION OF TOBACCO LEAFSPOT 
BACTERIA WITH ROOTS OF 
CROP PLANTS^ 

Since the discovery, more than 20 years ago, of the 
causal agents of wildfire {Bacterium tabacum W. and 
F.) and angular Icafspot (B. angulaium F. and M.) 
diseases of tobacco, no satisfactory explanation of the 
sources of ino<mlum in tobacco plant beds has been 
advanced. Even if a new plant-bed site is used, the 
plant-bed soil steamed or burned, a new cotton cover 
used, and disease-free seed planted, angular leaJspot 
*• wildfire may appear throughout 

anu, * 4 . “****.) • , 1 II 1 , . n • 

, . T, , 4. . vj-O bed or large sections of it 

an entire Burley touaci.i ® -i ^ . 

after a few hours of cool, wet weather. Tiitj lact that 
the amount of disease is usually so great seems to 
eliminate the possibility that the bacteria might have 
originated in trash from a previous infected tobacco 
crop. One fact is known which has a bearing on the 
source of inoculum; namely, that one or two applica- 
tions of Bordeaux mixture sprinkled on the surface of 
the soil when the plants are very small or even before 
the seeds germinate will completely protect the leaves 
from infection in the bed. 

In searching for the source of inoculum we found 
that, 2 in field soils naturally contaminated with these 
organisms from a previous infected crop, the organ- 
isms survived the winter at least until plant-bed time, 
and could be isolated by proper technic. The same 
was true of plots of soil out-of-doors artificially in- 
oculated in the fall. Attempts to isolate the organ- 
isms from plant-bed soil in the spring of 1941, how- 
ever, where subsequently one or the other disease de- 
veloped, resulted only in failure. Occasional failure 
also resulted in attempts to isolate the organisms from 
artificially and naturally contaminated soil in which 


5 The investigation reported in this paper is in con- 
nection with a project of the Kentucky Agricultural Ex- 
periment Station and is published by permission of the 
director. 

«8. Diaehun, W. D. Volleau, B. M. Johnson, Phyto- 
pathology, 32 1 2, 1942. 


cover crops were growing. These erratio Tesults sug- 
gested that the bacteria might be living on or in the 
roots of cover crops in the contaminated soil and that 
infection of leaves in the plant bed might follow mul- 
tiplication of the bacteria on the roots of young to- 
bacco or other plants growing in the bed. 

In testing this hypothesis it was found that heavy 
infection frequently resulted when the roots of cover 
crops, including wheat, barley, rye, crimson clover and 
vetch, were washed free from soil in running water, 
ground in a mortar, diluted with water and poured 
over the surface of artificially water-soaked tobacco 
leaves. The roots were obtained both from artificially 
contaminated soils out-of-doors and from fields where 
the diseases were known to have been severe in 1941. 
Roots of tobacco from plant beds naturally infected 
with wildfire or angular Icafspot also gave heavy in- 
fection when washed and used as inoculum. B, anpti- 
latum has also been isolated from the roots of seedling 
tobacco plants before the disease appeared on the 
leaves in untreated beds, and has been isolated from 
the roots of tobacco plants in beds treated with Bor- 
deaux mixture. It is likely, therefore, that both or- 
ganisms may be carried from the plant bed to the field 
on the roots of ^‘healthy” plants and be the source 
of sudden outbreaks in the field following a protracted 
period of wet weather. 

A microscopic examination of tobacco rootlets from 
naturally infected pl^nt beds and from artificially 
inoculated tobacco roots growing in sand revealed 
masses of bacteria, at intervals on the roots, which 
appeared to be embedded in a matrix, for occasional 
bacteria which became separated from the surface 
developed motility while the others showed no move- 
ment whatever. Bits of roots bearing these colonies 
when used as inoculum produced heavy infection of 
eitlier angular Icafspot or wildfire, depending on the 
source, on water-soaked tobacco leaves. 

The causal bacteria of these diseases can maintain 
themselves on the roots of several unrelated crop 
plants for at least six months, and can under certain 
natural conditions cause specific leafspot diseases of 
several unrelated plants, such as tobacco, tomato, 
morning-glory and cowpeas. These results seem to 
give support to the belief that the senior writer has 
had for many years; namely, that these bacteria axe 
not primarily tobacco pathogens. They appear to be 
common (but specific) organisms present on roots, 
perhaps of native vegetation, which can and do, under 
special favorable circumstances, cause si>edfic leaf- 
spots of tobacco. 

W. D. VALtmAtr 
E. M. JoHiraaK 
S. Ducwyh 

Kentuokt AaaicuLTtmAL Exfubimewt 

UoimoTw, Kt. 
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Scientific apparatus and laboratory methods 


APPARATUS FOR THE PRODUCTION OF 
ARTIFICIAL FROST INJURY IN THE 
BRANCHES OF LIVING TREES^ 

Natubal late frost injuries have been used by Glock 
in the past to determine the presence of multiple 
growth layers (or ^^rings’’) in one year in the branches 
of living trees. In connection with this work Stud* 
halter suggested that, to serve the same purpose, an 
apparatus be devised for the production of artificial 
frost injury under controlled conditions. 

The resulting Apparatus has certain advantages over 
other types described by Sorauer* and by Mix^ for 
application to a portion of a branch. These ad van* 
tages include ease of application to branches, use of 
solid carbon dioxide (dry ice), which permits a wide 
range of low temperature, and the simulation of 
natural conditions in which the freezing element does 
not come into direct contact with the plant tissue. 

The apparatus, square 








! 1 


in cross section, is made 
of half-inch seasoned 
lumber and consists of 
three essential units (Fig, 

1), namely, lid, dry-ice 
chamber and treatment 
chamber. Sheet cork 
gives insulation on the 
interior and aluminum 
paint on the exterior. 

Rubber gaskets are I I /' f 
placed on all surfaces f 

where the units come in 
contact. 

A 1-cm hole through 
the center of the lid per- 
mits the escape of air at 
the beginning of an ex- 
periment and, later, of 
the carbon dioxide gas 

as it is pushed upward 
by the descending colder 
gas. In the dry-ice 
chamber a wire screen 

supports the solid car- 
bon dioxide which is 

placed in the upper part of the unit. The wire screen 
rests on a rubber gasket made disoontinuous in order 
to allow free passage of carbon dioxide gas into and 
out of the lower unit. The treatment chamber fits 
up into the bottom of the dry-ioc chamber. In one 

iPreMnted at the Dallas, Texas, meetings of the 
Atoerieaa Assoeiatioii for the Advancement of Science. 
^ December SO, 1041* Abstraet in dmer. Jour. 28 

- vj, 6i, 1041. 

vauer^ Rer, S0ut. 2: xadi^xxv. 1884. 

N* Y. (Ocanell) Affr. JBwI., 882: 
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side of the treatment chamber a hole receives a low- 
temperature thermometer held firmly by a cork. Into 
each of two sides, as shown in the figure, a channel 
is cut to receive the branch, the one on the same side 
as the thermometer hole being offset from the middle. 
Sponge rubber gaskets are cemented into the channels 
80 as to fill them nearly to the top. 

An apparatus with the dimensions shown in Fig. 1, 
which is drawn to scale, will receive branches up to 
12 mm in diameter. When the apparatus is applied 
in the field, the treatment unit is brought up from 
below to the part of the branch to be frozen so that 
the branch sinks into the sponge rubber of the chan- 
nels. Separate blocks of sponge rubber are inserted 
into the channels on top of the branch. Then the 
other units are lowered into place and the whole held 
together by strong rubber bands. If necessary for 
adequate support, a cord may be passed around the 
apparatus and over a superjacent limb. 

It has been found by experiments during the past 
two years that the range of temperature obtainable 
extends from 0 to - 45 degrees C. for an interval up 
to 7 hours. In order to obtain different temperatures, 
the following factors are varied as the experiments 
demand : absolute quantity of dry ice, size and number 
of pieces (to determine the amount of surface ex- 
posed), length of time of application and degree of 
pre-cooling. Extensive calibration studies prove that 
the dry-ice chamber should be above the treatment 
chamber for the most effective results. 

Throughout two field seasons the apparatus has 
been used for anatomical and ecological field experi- 
ments and for the study of cambial activity especially 
during and after freezing. It has proved its efilcacy 
in tlie duplication of natural frost injury and in the 
placement of an internal label whereby growth flushes 
are being timed and the number of growth layers 
determined. x . Studiialter 

* Waldo S. Glook 

Texas Technological College, 

Lubbock 

THE USE OF TERTIARY BUTYL ALCOHOL 
IN MICROTECHNIQUE 

Technicians, always interested in improving micro- 
technique by using new reagents, are especially 
anxious to conserve materials vital to war industry. 
Tertiary butyl alcohol (TBA) is used partially to re- 
place dehydrating agents such as ethyl alcohol and 
clearing agents such as xylol and benzol, which are 
becoming increasingly expensive and difficult to ob- 
tain, TBA is obtainable without priority rating,^ is 
cheaper than most laboratory reagents,^ and safe to 

According to B. W. Greefl aad Company, 10 Rocke- 
feller Plaza, New York, N. Y. 

z Based on list priees of the California Botaideal Hate- 
rials Company, 787 Melville Are., Palo Alto, Calif. 




166 


SCIENCE 


VOL. 96, No. S485 


use if prolonged exposure to a high concentration of 
vapors is avoided. TBA is miscible with most re- 
agents in common laboratory use. 

TBA was first introduced as a dehydrating agent 
for tissues by Johansen.'* Although it has been rec- 
ommended for plant microtechnique/’® little has been 
written regarding its use for animal tissues.® During 
the past seven years I have found TBA unusually 
satisfactory for the dehydration of a large variety of 
normal and pathological mammalian tissues. A com- 
parative study ^ of dehydrating agents showed that it 
caused less shrinkage of rabbit kidney than dioxan, 
xylol or chloroform. After TBA dehydration tissue 
hardening is comparatively slight and cytological 
details are well preserved. 

Although techniques should be varied to suit the 
size and type of specimen, the following schedules 
have been found generally satisfactoi*y. For dehy- 
drating tissues a series of solutions of tertiary butyl- 
ethyl alcohol (TBEA) should be prepared as indicated 
in Table 1. 

TABLE 1 

PKacENTAGBs OF TBEA Solutions 


Constituonts 

60 

per 

cent. 

70 

per 

cent. 

86 

I)er 

cent. 

96 

per 

cent. 

100 

per 

cent. 

Dlstnied water 

96 per cent, ethyl alcohol 
Tertiary butyl alcohol . . 
Absolute ethyl alcohol . . 

60 cc 
40 “ 
10 “ 

30 cc 
60 

20 “ 

16 cc 
60 

35 “ 

46 cc 
65 “ 

76 cc 
26 ** 


Fixed material dehydrated directly from water or 
through the lower percentages of ethyl alcohol is 
transferred to 50 per cent. TBEA for 1-2 hours and 
material washed in alcohol is placed in the correspond- 
ing concentration of the TBEA dehydrating mixture. 
Leave tissues in (1) 70 per cent. TBEA from 2 hours 
to several days; (2) 85 per cent. TBEA, 1-2 hours; 
(3) 95 per cent. TBEA, 1-2 hours; (4) 100 per cent. 
TBEA, 1-3 hours; (5) pure TBA, three changes in 
4 hours to overnight; (6) equal parts of pure TBA 
and paraffin oil, 1-2 hours; and (7) infiltrate with 
paraffin. This infiltration is accomplished by filling 
shell vials three-fourths full of melted parowax or 
paraffin, allowing the paraffin to solidify and then 
placing the tissue just covered with TBA-paraffin oil 
mixture on top of the solid paraffin. The vials are 
then placed in a well- ventilated oven, the temperature 
of which is several degrees above the melting point of 
the paraffin. As the paraffin melts the tissue sinks 
and is gradually infiltrated with paraffin. Starting 

8D. A, Johanson, Science, 82: 253, 1936, 

*D. A. Johansen, ** Plant Microtechnique,’* McGraw- 
Hill Book Company, Now York, 1940, 

J. E. Sass, ** Elements of Botanical Microtechnique,” 
McGraw-Hill Book Company., New York, 1940. 

« H- E. Stowell, /. Tcchn. Methods, 22 (in press). 

TB. E. StoweU, Stain Techn., 16: 67, ‘ 1941. 


at least one hour after the tissue has sunk to the bot- 
tom of the vial, the melted paraffin should be changed 
at hourly intervals, at least until the odor of TBA 
is no longer detectable, usually 2-6 hours. The used 
paraffin is discarded. If a special paraffin is used for 
embedding, it should be used as the last change of 
melted paraffin in the oven. When necessary, very 
small pieces of tissue which are in 70 per cent. TBEA 
one morning may be dehydrated during the day, in- 
filtrated with paraffin overnight and sectioned by 
noon the next day. 

The two most important stages in the technique are 
the final dehydration with TBA and the infiltration 
with paraffin. It is essential that the free water be 
removed completely from the tissue before paraffin 
infiltration and that the TBA and paraffin oil have 
diffused from the tissues before they are embedded. 
Although it is better to discard all solutions after 
using once, if necessary the same solutions may be 
used several times. 

When celloidin or paraffin-celloidin (double embed- 
ding) techniques are being used, after dehydration 
in 100 per cent. TBEA, tissues may be treated accord- 
ing to the usual schedules with ether-alcohol and 
infiltrated with celloidin or nitrocellulose. Johansen® 
has suggested the use of equal parts of tertiary butyl, 
ethyl alcohol and ether instead of the usual alcohol- 
ether as a solvent for celloidin or nitrocellulose. 

Since many stains are less soluble in TBA than in 
ethyl alcohol, TBA is used in dehydrating stained 
sections, especially when one is anxious to reduce the 
extraction of ethyl alcohol soluble stains from the tis- 
sues.® Slides are mounted with balsam, damar or 
clarite directly from TBA or preferably after passage 
through xylol or toluol. Celloidin and nitrocellulose 
are only slightly soluble in TBA, and stained celloidin 
sections can be dehydrated directly through TBA or 
TBA with chloroform into xylol before mounting. 

R. E.-SrowiBiiii 

Baenaod Fees S^n and Oanoeb Hospital, 

St. Louis, Missouei 

8N. D. Levino, Stain Teohn,, 14: 29, 1939. 
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THE IMPORTANCE OF REST PERIODS 

Rest periods are vital to war production. Tliis is 
stressed by the War Department, the Navy Department, 
the War Manpower Commission, the War Production 
Board and four other Government ag^encies in recom- 
mendations to war contractors. 

America is at war and the ordinary leisurely summer- 
time vacations are naturally out for the duration just as 
touring and sightseeing are out. There can be no slack- 
ing of production, no relaxing of speed, no shutdown of 
any department that is needed in war production. But 
rest periods are important for each war worker. They 
should bo carefully planned over the whole year or the 
longest possible period. In this way fresh, rested rein- 
forcements arc constantly being brought into service on 
the production front. Each day should have its rest 
periods. A 30 -minute period for lunch is recommended 
by the Government departments. In occupations that 
involve contact with poisonous substances, workers must 
also be allowed time to wash up before lunch. 

Industrial psychologists have found that the amount of 
rest and the frequency of the periods required for peak 
efficiency depends a great deal on the type of work being 
done. It should be carefully planned for each sort of 
job in a i)lant. In some work a compulsory ten 'minute 
rest interval every two hours is best. In other types of 
work, it may bo best to allow each individual to select his 
own time to take such a short rest period when he feels 
fatigued. According to the statement of the Government 
officials, *‘One scheduled day of rest for the individual, 
approximately every seven, should be a universal and in- 
variable rule. ^ * 

This does not mean any shut-down on Sunday. Plants 
and tools should be kept busy all around the clock and all 
around the calendar. But for the individual, a 7-day 
work week is injurious to health, to production and to 
morale, the statement emphasizes. Only in extreme emer- 
gencies should either workers or supervisors go without 
tho weekly day of rest. Then it must be only for a lim- 
ited time. 

Psychologists would point out that this is even more 
important for the executive who does not need to punch 
a time clock than it is for the routine worker. The psy- 
chological efifects of fatigue are insidious and treacherous. 
Enthusiasm for the war program and eagerness to do the 
job may keep an executive at hia desk long hours and he 
may skip his weekly game of golf and his Sunday off. 
For a while that speeds the work. But after a while it 
becomes a little more difficult for him to make quick and 
sure decisions. Even more disastrous, against his will a 
sort of stalenesB may creep into his thinking. No longer 
is he eager to be at the job. No longer is he so sure of 
success. 

British medical officers found that soldiers who have to 
make split-second judgments and keep up the fire of en* 
thusiasm for their vital work must be forced to take rest 


periods — ^not just to avoid crack-up, but to stay in top- 
form vigorous spirit. 

The announcement of policy of tho IT. 8, Government 
officials emphasizes that the wise conservation of human 
resources and the protection of working efficiency and 
morale is equally vital on the home front. — Maejoeib Van 
DE Watee. 

THE PRONUNCIATION OF STAR AND 
CONSTELLATION NAMES 

Yeaes of confusion in pronouncing astronomical names 
may now come to an end. Often when referring to a star 
or constellation that he used in navigating his craft 
through the air or over the sea, the aviator or mariner 
has given tho name such an unfamiliar twist that tho 
astronomer has hud to think twice to realize the object 
meant. Now, however, the American Astronomical So- 
ciety has adopted officially a new list of pronunciations. 

Prepared after consultation with teachers and others 
interested by a committ(?e consisting of Dr, Samuel G. 
Barton, of the Flower Observatory of the University of 
Pennsylvania, chairman; George A. Davis, Jr., of the 
Buffalo Museum of Science, and Daniel J. McHugh, C.M., 
of Do Paul University, Chicago, the complete list appears 
in Popular Astronomy for August. It includes the 88 
constellations used by astronomers, fifty important special 
star names, tho nine major planets, three clusters of stars 
and the letters of tho Greek alphabet. The latter are 
often used by astronomers. Thus, the brightest star in 
the constellation of Orion is called alpha Orionis. 

The special name for this star is * * Betelgeuse, ' * but it 
has had a variety of pronunciations, even in astronomical 
circles. One is 6e^e^ge^z, another beh-ieZ2-gyou-eez and 
another ** beetle- juice. ’ ' The committee decided on het~ 
ul-jyuz. The first syllable is accented. The second syl- 
lable is pronounced like tho el in ‘‘angel,’' and the u in 
tho third syllable has the same sound as in “ emulate. ’ ’ 

The bright star Aldobaran in the constellation of 
Taurus the bull, which, like Orion, is seen to the south on 
winter evenings, is often called al-deh-fco-run by navi- 
gators. The lost two syllables are pronounced the same 
as “baron.” Dr. Barton’s committee adopted al-de6-a 
run. Tho third syllable is pronounced like the a in 
‘ ‘ abound ’ ’ and the last like the a in “ sylvan. ’ ’ 

For Cassiopeia, the W-shaped constellation seen in the 
northeast these August evenings, kos^-oe-opo-ee-yuh has 
often been used, but they recommend fcass-ih-oh-pee-yuh. 
The a in the first syllable is like that in ‘ ‘ hat, ” the i in 
the second as in “ bit, ’ ’ the o in the third as in “ anat- 
omy,” the e in the fourth as in “bo” and the a at the 
end as in “sofa.” The first and fourth syllables are 
accented. 

Planet names are also covered. Most of these are 
familiar, fiut Uranus has been subject to variation. 
Thus, you-ran-us is sometimes used. Now, it has been 
decided^ this should be n-ra-nus. The a in the second 
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syllable is as in abode*' and the u in the last like that 
in circus.** — J amks Stokley, 

SPLIT HEVEA SEEDLINGS 

Makino two rubber trees grow where only one grew 
before, by splitting Hevea seedlings just after they have 
sprouted, is the newest step toward the solution of the 
natural rubber problem reported by scientists of the TJ. S. 
Department of Agriculture. The technique offers the 
possibility of doubling the yield from the limited, there- 
fore doubly precious, supply of high-quality pedigreed 
seeds available for the establishment of rubber plantings 
in the Western Hemisphere tropics. 

Hevea seedling-splitting was first developed by Dutch 
plant scientists, working on the groat plantations of the 
Netherlands Indies. Their methods have been tried out, 
with variations that may produce improvements, by H. F. 
Loomis, of the Bureau of Plant Industry, at the U. S. 
Plant Introduction Garden at Coconut Grove, Florida. 

Seedling-splitting in Hevea depends on the early growth 
habit of the plant. The rubber-tree seed looks like an 
oversize castor bean — Hevea is, as a matter of fact, a 
botanical relative of the castor bean. Only, when sprout- 
ing takes place, the thick seed-leaves or cotyledons are 
not pulled out of the seed -coat but remain in it, feeding 
the young plant for a time through the leaf- stems still 
attached to the shoot. 

The first method of multiplying rubber plants by divid- 
ing them consisted simply of splitting the whole seedling 
into equal halves, from shoot-tip to roots, a few days after 
germination. The split halves of the shoot soon died, but 
new shoots came from a pair of tiny buds in the angles 
between the seed-leaf stems and the original shoot. This 
method, first described by a Dutch botanist named J. C. 
Zweedfi, was called the Rumacr method, after the botanist 
who invented it, R. Ramaer. 

Later, an improvement was made on it by another bota- 
nist, but it was named not for a person but for a planta- 
tion, the Gambar Estate, near Malang, Java. In the 
Gambar method, the split is not into equal halves, but the 
cut is made into the side of the shoot, just above the 
junction with the seed-leaf stems. This leaves the orig- 
inal shoot to grow up, while a new one forms from the 
bud on the short** side of the cut. This gives quicker 
growth to one side, because the original shoot does not 
die as it does in the Gambar method. The new shoot 
that forms on the other side grows just about as well as 
it does under the Gambar technique. 

In both methods, the split seedling halves are still 
* ‘ siamesed * * together by their attachment to the seed- 
leaves held firmly within the seed-coat. They grow aide 
by side in flower-pots until they are big enough to sepa- 
rate and set out separately. 

In an effort to eliminate this operation, Mr, Loomis 
tried carefully cracking the seed-coat and separating the 
seed-leaves at the time of the splitting. This eliminated 
tlie labor of later re potting, but this saving was offset 
by the death of some of the seedlings. 

Mr. Loomis also discovered that young seedlings grow- 
ing in the open, with their tops killed by cold or eaten off 
by rabbits, could be split and replanted successfully after 


they had started new shoots from the side budia Btudlae 
on this method, however, have been very few, Wd must 
be carried further before any recommendations as to pos- 
sible practical application can be made. 

SHARK LIVER OIL 

Shark fishing off the South Florida East Coast has 
been catapulted from a more or less despised calling to 
0 vital defense industry. The reason is the urgent de- 
mand for shark liver oil, which is particularly rich in 
vitamins A and D. Shark liver oil is largely replacing 
Norwegian cod liver oil, now impossible to import. 

Salerno, on Manatee Creek, up St. Lucie River, is the 
center of the revived and now flourishing shark industry.. 
The sharks are caught on mile-long chain trot lines, baited 
with chunks of coarse fish every 25 feet, set on the ed|fe 
of the Gulf Stream bottom and left overnight. The ends 
of the line are anchored and marked with buoys. HjilMed 
to the surface the next morning by winches, sharks 
are clubbed, brought to port and flayed. Thif^ivers are 
boiled for the oil, which is barrelled and shipped to 
Northern extracting plants. A shark *8 liver produces 
anywhere from two to 25 gallons of oil. 

Varieties of the savage, cold-eyed scavengers of the sea, 
plentiful five miles off St. Lucie Inlet, include the nurse 
shark, hammerhead, tiger shark, leopard shark, lemon 
shark, mackerel shark and the great white shark. Sharks 
weighing up to and over 1,500 pounds, have been caught 
by the Salerno commercial fishermen. The average length 
is seven feet. The big fellows are the ones that got 
away, breaking the stout chain lines that held the three- 
quarter-ton babies.** 

Sharks are processed as thoroughly as any pig in the 
Chicago stockyards. The skin is pickled in brine and goes 
to Newark, N. J., to be made into novelties and into a 
scuff -proof leather for the toe-caps of heavy working and 
hunting shoos. The fins find their way to the country's 
many Chinatowns for soup, and fetch a high price since 
the so-called delicacy can no longer be imported froih 
Shanghai and Hpng Kong; the flesh is chopped up for 
dog and poultry food and fertilizer; the jaws and teeth 
are sold for souvenirs; the backbones are made into walk- 
ing sticks; and the eyes are dried, crystallized and pol- 
ished as jewels for the novelty trade — now largely con- 
fined to men in khaki stationed in Florida. 

Shark fishing is not without its dangers. Men have 
been caught on empty hooks, dragged overboard and 
drowned. Sudden tropical storms have sunk more than 
one shark boat. And now that German U-boats have 
commenced to machine-gun fishing boats the men of 
Salerno have another hazard to face. 

But new boats nevertheless are being outfitted to go 
after the sharks. Shark liver oil is now as valuable and 
as Boroly needed as rubber or tin. — J. Hirbebt DucdC- 
WORTH. 

PREVENTABLE DISEASE OF ANIMALS 

It a farmer lets his animals die of a premtable 
ease, there 's a certain anti-social stigma attaching to 
neglect. A man may own hie animals, but hc% iia4i^ : 
implied obligation to deliver them or their prodneti ht’ 
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good condition tot the uae of otir armed forces, our work- 
ing forces on tlie home front, our allies on the world’s 
far-ffung battle lines* 

That letting diseases or parasites do damage unchecked 
is giving license to a ceaselessly active mob of saboteurs 
that even in spite of our best efforts still do American 
livestock well over $400,000,000 worth of damage every 
year, is pointed out in the 1942 Yearbook of the U. S. 
l>epartment of Agriculture which has now appeared. 

Kor ia the cash loss the only thing involved. Gove 
Hambidge, editor of the Yearbook, points out that dis- 
Shsed animals readily communicate some of their worst 
ills to human beings: anthrax, brucellosis, glanders, horse 
sleeping sickness, trichinae, tuberculosis, rabies and a 
whole medical chamber of horrors besides. Human beings 
in this country don’t get foot-and-mouth infection because 
the eternal vigilance of the Bureau of Animal Industry 
has;|hus far stamped out every outbreak of this terrible 
plagtiO^ of hoofed animals that has occurred within our 
borders.' 

The new Yearbook, titled Keeping Livestock 
Healthy,” is devoted entirely to problems of animal dis- 
eases and parasites. With a foroward under the slogan 
* * Keep ’Em Healthy 1 ” by Secretary of Agriculture 
Claude B. Wickard, the 1,238 pages are filled with 98 
articles by eleven investigators headed by Hr. John B. 
Mohler, chief of the Bureau of Animal Industry. 

Although the book takes up farm -animal diseases one 
by one, and animal by animal, it does not undertake to 
set up every farmer as his own veterinary. On the con- 
trary, its aim is to enable the farmer to avoid need for 
oolUng the ”vot” quite so often, especially since war 
needs have drawn oflP a large section of that none-too- 
numorous profession and the ones still available have to 
be ^’spread thin” and made to go as far as possible. 

The 1942 Yearbook of Agriculture is the seventh, and 
regrettably the last, of a notable series edited by Gove 
Hambidge. Since the 1936 volume, each Yearbook has 
been devoted to one special subject: genetics, soils, food, 
clima^, etc. Each has thus become a first-class reference 
book, unique in the agricultural literature of any lan- 
guage. The ” economy” impulse of a Congress that cut 
oft the Yearbook appropriation (while continuing to fat- 
ten the Congressional Becord and frank it out by car- 
loads) is much to be deplored. — ^Frank Thoke. 

ITBMS 

The it. S, Department of Agriculture is trying to get 
stands of cork oaks, from whose bark cork is made, estab- 
lished In this country. But first, they have to learn where 
the trees will grow well. California is a known possibil- 
ity, but there should be other places. It is requested that 
any one who knows of a really authentic cork oak, or a 
sopTce of cork-oak acorns, to write in about it. Cork has 
become one of our severe wartime lacks. The only places 
where cork oaks grew in real numbers are the uplands of 
Spain, Portugal and North Africa. 

. S<^anmnc informa^on and documents are being sent 
and fortA aeroes the Atlantic in the form of micro- 
photogtaplba that may be read by en- 


largement — in order to speed the mutual war effort of 
Britain and the United States. According to a statement 
made by Professor A. V, Hill, secretary of the Boyal 
Society, the use of microfilm for scientific purposes began 
in the country in 1937 when literature in libraries was 
reproduced in this way for research workers. Begular 
scientific collaboration between American and British 
scientists has now been arranged with liaison officers in 
both capitals and other research centers. Experts are also 
ferried by air from one country to the other, 

(jniNiKE substitutes which will be official in the new 
IT. S, Pharmacopoeia have been announced ahead of sched- 
ule, together with standards for their preparation be- 
cause of the urgent need for protecting our overseas 
forces against malaria. Due to the present shortage of 
quinine, two synthetics, pamaquine naphthoate and quina- 
crine hydrochloride, may bo of special value in keeping 
our armed forces free from the disabling periodic fever. 
Hearings are now under way in Congress on quinacrine 
patents which are alleged to restrict production. Tota- 
quiiie, another anti-malarial, will also be in the new official 
book of drugs. This contains the familiar quinine but 
is mixed with several other related substances also found 
in the cinchona barks. It is expected that this mixture 
can be obtained from native cinchona barks found in 
Mexico and Central and South America instead of our 
former source in Japanese-held territory in the Par East. 

Buttee for troops in the tropics is practicable without 
the elaborate and costly refrigeration mechanisms that 
now make it such a problem. It can bo ” assembled” 
out of two milk constituents, buttoroil and skim milk pow- 
der, has been demonstrated by Charles S. Trimble, of the 
Bureau of Dairy Industry, IT. S. Department of Agricul- 
ture, Powdered skim milk and water are stirred into the 
butteroil, and the emulsion is poured slowly into cold 
water. Butter granules are formed, and may be worked 
into butter in the usual way. Butteroil is a clarified form 
of butterfat, which has been used in India for genera- 
tions, under the name of ”ghee. ” It also has some use 
in other dairy countries, notably Sweden and Switzerland. 
Butteroil can be kept from spoiling in hot climates by 
packing in airtight containers with all oxygen excluded. 
Dr. George E. Holm has developed a practical method for 
packing butteroil so that it will keep. At present, tin 
or other metal containers are used, but research is now 
under way to test the possible use of wooden kegs. 

Additional evidence that diabetic patients treated 
with a daily dose of the protamine zinc form of insulin 
may continue to excrete sugar and still remain in good 
health, is reported in the Journal of the American Medi- 
cal Association. Large doses of insulin administered in 
severe cases to prevent excessive amounts of sugar in the 
kidney excretion, often result in alarming illness due to 
reactions from the treatment. But after careful study, 
Dr. Edward Tolstoi and his associates suggest that the 
daily dose of protamine zinc insulin without too much 
regard for sugar level in the body fiuids often results In 
loss of other diabetic symptoms, maintenance of weight 
and satisfactory control of the disease. 
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Sentries Along America’s Battle Lines 


I N white-wallcd hospital laboratories, in indus* 
trial research laboratories, in field laboratories, 
microscopes in the hands of American doctors and 
scientists are on twenty-four hour sentry duty. 

Here, on America’s second front, microscopists 
are waging an unending war against enemies of 
health and production, enemies that are invisible 
to the unaided eye. 

Bausch & Lomb Microscopes and BstL special- 
ized instruments of optical research and control 
are doing an invaluable job today. 

From the toolmaker’s microscope that helps to 
maintain the standards of accuracy and perfection 
to which America’s war effort is geared, to the 


microscope of the medical officer fighting the 
hazards to health which, if unchecked, could put 
a division out of action, B&L Instruments, through 
the men using them, are serving America. 

Here at home, in laboratories, shop and factory, 
and along our far-flung outposts, wherever Amer- 
ican industry and American fighting men are 
serving the cause of Victory, you Will find Bausch 
& Lomb Optical Instruments on active duty, 

BAUSCH & LOMB 

OPTICAL COMPANY # ESTABLISHED 1$53 


AN AMERICAN SCIENTIFIC IJ^STITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 
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IN THE PACIFIC’ 
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s 


Tmhj recent fall of Bataan was attributed mainly to 
malaria and laek of quinine by tbe United Press 
correspondent, Prank Hewlett, writing in The Nev) 
York Times for April 18, and other observers. In the 
last war malaria took ^st place among the diseases 
mp<msible for casualties. Even in normal times, it 
is one of our most important public health problems. 


s^^Stodies on Faunal Distribution/* No. 7. These 
iftopes have vee^ved the support of the Caamegio Corpora- 
New Terl^ the Nati[^al Aeademy of Sciences, the 
A Aasociatlon for the Advaneemeht of Science, the 
Sigma the American ^ilosonhical So<dety, 
tiiedforA %li4> loeorporab^ mid various 

O. D. 


^ith the Dutch East Indies now largely in enemy 

I s, the principal source of supply of the world’s 
no lost to the United Nations, and although 
letic anti-inalarials have been in use for some 
one can not overestimate the seriousness of a 
ne shortage. Because of a low toxicity, and the 
that careful medical supervision is not required, 
ne is still the most valuable drug for malarial 
hylaxiS’ and the treatment of acute midaria, 
e is no dmg known to-day which can compietdy 
LOB quinine and the other cinchona alkaloids* 
use of these and c^er factors which are obvionB, 
^^culiu^y importimt to oonsi)3«r 
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the distribution of malaria and its carriers, the 
Anopheles mosquitoes, in the PaciEc theater of the 
war. 

According to P. A. Buxton, malaria is '^believed to 
occur in all the islands between the equator and 
20° S., from New Guinea eastwards to 3,70° E. The 
only islands inside this area which are free from 
malaria are Bel op, to the northwest of New Caledonia, 
and a very few minute islands such as Tucopia. The 
only malarious island outside that area is Aneityum, 
which is a fraction of a degree further south than 
20° In his health surveys of 1930 and 1933, 

S. M. Lambert failed to find malaria in Rennell and 
Bellona Islands, but it has since reached Rennell 
(Lambert, in Ut.j June 5, 1942), so Buxton^s state- 
ment is now no doubt substantially corrcci. Authori- 
ties, however, do not agree as to the presence or 
absence of malaria and Anopheles in New Cale- 
donia. M, A. Laveran, in Comptea Rendus de la 
Sociiti de Biologie for 1901 and 1902, A. Leboeuf, 
in the Bulletin de la Societe de Pathologie Exotique 
for 1913, and E. C. Zimmerman, in the American 
Naturalist for May- June, 1942, all specifically com- 
ment on the absence of Anopheles from New Cale- 
donia. F. W. Edwards, in the ^‘Genera Insector um,” 
1932, and F. II. Taylor, in his '^Check List of the 
Culicidae of tlie Australian Region,” 1934, however, 
both include New Caledonia within the range of A. 
punctulatus, P. A. Buxton, in his review of Taylor’s 
work in the Tropical Diseasea Bulletin for 1935, does 
not accept this, and quotes Taylor as subsequently 
agreeing with him. Fritz Weyer, in “Die Malaria- 
tJbertrager,” 1939, however, again records Anopheles 
from New Caledonia. The question is of more than 
academic interest, as New Caledonia is a vitally 
strategic island along the supply route between the 
United States and Australia, and the United States 
has recently landed troops there.® If Anopheles are 
present there, the danger of infection is imminent 
and the troops will require daily prophylactic doses 
of such anti-malarials as are available; if they do 
not exist there, administration of drugs for malaria 
prophylaxis would be wasteful. In any case, a supply 
of quinine or a suitable synthetic substitute should be 
on hand, as Anopheles and malaria may be brought in 
from elsewhere. 

The standard works of Edwards and of Taylor, 
mentioned above, to which the medical entomologist 
would naturally refer, are misleading in that they 

* Trans. Moy. 8oo. Trop. Med and Syg., 19 : 420-454, 
1925-26. See also P. A. Buxton and 0. H. E. Hopkins, 
^^Besearches in Polynesia and Melanesia," 8: 61-124, 
1927. 

<The recent outbreak of plague in New Oaledonia is 
referred to elsewhere (E. F. Mumford, "Native Bats and 
tite Plague in the Facidc," American Scientist^ 80: 212- 
2X7, 


fail to give complete lists of the Pacific islands where 
Anopheles are definitely known to occur. Both Ed- 
wards and Taylor omit from the range of Anopheles 
the Admiralty and Trobriand Islands, New Britain, 
New Ireland, the Santa Cruz Islands and Samarai in 
the China Strait near New Guinea, Weyer omits the 
Admiralty, Trobriand and Santa Cruz Islands and 
Samarai. Kumni’s paper in the American Journal of 
Hygiene Monographic Series, 1929, is more complete, 
but his record, now unacceptable, of a third species, 
the Australian A. annulipes, from the New Hebrides, 
was obtained by reducing A. faratiti to a synonym of 
A. annulipes instead of A. punctulatus, as is now 
customary. Herms and Gray’s record of A. annulipes 
from the New Hebrides, in “Mosquito Control,” 1940, 
is no doubt derived from the same source. 

As far as can bo ascertained, there are at present 
in the Pacific Islands east of New Guinea two species 
and one variety of Anopheles, One of the species, 
Anopheles punctulatus, and its variety molluccensis, 
range into the Pacific as far east as the New Hebrides. 
Both are proven carriers of malaria. The other spe- 
cies, apparently ns yet unnamed, is known only from 
the larvae taken in New Britain. 

In view of the fact that an introduced Anopheles, 
carried from Africa by airplane or fast navy de- 
stroyer, was responsible for the wide-spread and 
devastating malaria outbreak in Brazil in 1931, 
it is important to consider the imminent danger 
of the spread of other members of the genus in the 
I’acific region. Anopheles punctulatus and its variety 
molluccensis have the most adaptable larvae of all 
known Anopheles, so they may be expected to extend 
their range beyond the New Hebrides and become 
established in new localities. According to Swellen- 
grebel and Swellengrebel in the Bulletin of Hnfomo- 
logical Research for 1920-21, molluccensis, wherever it 
occurs, is very common, breeding everywhere, in all 
kinds of water, fresh or salt, stagnant or running, 
dirty or clean. Larvae have been found even in water 
standing in coconut shells and in native boats. As 
early as 1928, fear of the introduction of A. punctu- 
hittts into Tahiti from the New Hebrides was ex- 
pressed, and the danger of the spread of Anopheles 
through the Pacific islands is, of course, now increased 
immeasurably as a result of constantly increasing air 
traffic and disturbed conditions generally. 

The islands of Mauritius, Reunion and Barbados 
long enjoyed immunity from Anopheles and malaria, 
but within the last century all three have suffered 
severe epidemics. It is not unlikely that New Cale- 
donia, and even Hawaii and the islands of the Central 
Pacific, will lose their immunity before the end of the 
present war. As Herms and Gray write, the transport 
of a fertilized Anopheles to the Hawaiian Islands, 
where malaria is at present almost unknown, might 
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ultimately become both a public health and an eco- 
nomic disaster to the Islands. With only a limited 
supply of quinine or other anti-malariala, the further 
spread of Anopheles and malaria might well affect 
Bn entire campaign and even the final outcome of the 
war in the Pacific. 

The problem of mosquito control, which is of the 
utmost importance, is, of course, beyond the scope of 


this series of studies on faunal distribution. It has, 
moreover, been dealt with at length by leading au- 
thorities such as Herms and Gray. 

As part of this series, revised lists of mosquitoes 
and other vectors of disease in the Pacific and other 
islands are being completed for publication in the 
hope that the dissemination of such information may 
be of use in the present emergency. 


MECHANISM OF ACTION OF ORDINARY WAR GASES 

By Professor CHAUNCEY D. LEAKE and DAVID F. MARSH 

UNIVKESITT or CAUFORNU MEDICAL CENTER, SAN FRANCISCO 


Current interest in war gases justifies pharmaco- 
logical discussion of their meclianism of action. This 
may help to give a rational background for advice to 
civilians for reasonably effective protection against, 
and management of, possible war gas injury. 

In general, the intensity of biological action of any 
chemical is determined by (1) the dosage, in terms of 
mass of chemical per mass of living material; (2) 
the ratio of the rate of absorption and distribution of 
the drug through the living tissue to its rate of 
excretion or destruction; (3) the physico-chemical 
properties of the drug, such as its differential solubility 
in different solvents, its polarity, its molecular configu- 
ration and energy organisation, its dissociation char- 
acteristics and its optical properties, and (4) the 
peculiarities of the particular type of living tissue in- 
volved, such as its age, its metabolic and allergic states 
and its enzyme balance. These factors may be sum- 
marized in short-hand fashion in the following non- 
mathematical formula : 

I=(f) [!>§]. Oh, P. 

The concentration (C) of the chemical in the tissues 
at any given moment after administration is given by 
the product of D and the ratio of rA to rE. 

Consistent appreciation of these factors may aid 
both in understanding the difference in action of vari- 
ous war gases and also the variation in intensity of 
eflfeet of the same war gas in the same concentration 
on different individuals. An appropriate analogy to 
the latter situation is the difference in response of 
different people to the same intensity of sunlight or 
poison ivy. 

For this discussion we may limit ourselves to a 
consideration of the ordinary war gases, such as the 
lung irritants, like phosgene or chioropierin, or the 
vesicants, like mustard gas and lewisite. We may thus 
disregard such unusual possibilities as catalyzed cya- 
nides or metallic carbonyls, and such gaseous associ- 
ates of demolition bombs and incendiaries as carbon- 
monoxide, “nitrous fum^” “blast/' hot oil sm<dee or 


phosphorus. However, the tissue aggressiveness of 
“nitrous fumes” suggests that these deserve attention 
in the same way as ordinary war gases.' 

As indicated in Table 1 , the ordinary war gases may 
be considered to be chemical relatives of such t3rpes 
of aliphatic hypnotic and inhalation anesthetic agents 
as alcohol, chloroform and ether. There is general 
knowledge of the locally irritating powers of these 
common compounds. Their war gas relatives may owe 
an increased irritative action to aggressive factors 


TABLE 1 

Chemical Eelations Between Common Irritant 
Drugs and Typical War Oases 


Aliphatic irritant 

Correapondln; war gas 

Alcohol 

H-CHaCHr-OH 

Ethyl dlchloroarslne 
£[— CHtCHf—Asds 

Chloroform 

ClsC-H 

Chioropierin 

CliC-NOi 

Ether 

(H-CHaCH*)iO 

Mustard gas 
(Cl-OHfOTa)t9 


associated with altered halogenation and polarity. 
These war gases usually contain a rather labile halogen, 
like chlorine or bromine, which, with the hydrocarbon 
portion, may be considered to be relatively lipo- 
proteophilic with respect to the rest of the molecule. 
On the other hand, the war gases also contain more 
potent polarizing radicles, like oxygen, sulfur, arsenic, 
a nitro group or oxime, which may be relatively 
hydrophilic or which may reduce the strength of the 
halogen bond. Differences in relative water-fat 
solubilities and in ease of hydrolysis may be important 
factors in the site of action or in the onset or duration 
of action, as exemplified in the contrast between 
lacrimators and vesicants. 

One theory explaining the action of war gases is on 


s Proceedings of a Board of the Ohemioal Warfare Ser** 
vice appointed for the purpoee of investigating eondtri^ 
incident to the disaster at the CleveUmd 
Cleveland, Ohio, on Kay Id, 1999. Bdgewood AviiM^ 
Karyland, lieuteiumt^Oolonri 0* tXIr"' 

eommading. tJ. B. Oovennnimt 
ington,'!^, 104 |ip/, 
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the basiB of spUttmg off halogen, with immediate 
irritant effect from the resulting halo-acid. This may 
occur promptly on the wet surfaces of eyes, and of 
mucous membranes of the nose, mouth, throat and 
lungs, with such agents as the lacrimators, phosgene 
and lewisite* On the other hand, as with mustard gas, 
the partition ooeflftcient may favor absorption into the 
cells, after which the halogen may split off. The 
resulting halo-acid within the cell may alter enzyme 
systems, permeability of the surface membrane or 
protein equilibria, in such a way as to kill the cell. 
While such formation of acid may occur, it would have 
to exceed the buffering capacity of cells and tissues, 
and this might require relatively large amounts in 
order to pass the threshold. Neutralization by cellular 
buffers would be expected to produce the correspond- 
ing halide ion which would not markedly affect cellular 
fimction. At any rate, exhaustion of the buffer 
mechanism should reduce further hydrolysis. Direct 
experiment has shown that molecularly intact mustard 
gas may be isolated from deep skin layers many hours 
after absorption. Again, acid injury usually involves 
protein denaturation and precipitation, whereas war 
gas injury is characterized more by disturbances of 
cellular permeability, with swelling, protein hydroly- 
sis and cellular disintegration.^ 

Another type of mechanism of action may operate. 
This relates to the relatively rigid molecular configura- 
tion of the war gas molecule as compared to the cell 
membrane. The latter is interpreted as a water-lipo- 
protein interface.® Portions of the war gas molecule 
seem to be relatively lipo-proteophilic, while other 
portions seem to be more hydrophilic. If enough 
war gas molecules are present at the cell surface, 
distortion of the interface may occur. This would 
result from orientation of the war gas molecule in 
accordance with the selective affinity of different parts 
of the molecule for water and lipo-protein, respec- 
tively. If this affinity and the interatomic angle 
forces in the war gas molecules are greater than the 
surface tension forces which maintain the normal cell 
surface, torsion may follow, with changes in per- 
meability of the surface film, with resulting swelling 
and further distortion and strain of the surface mem- 
brane. This may comprise the initial inflammatory 
response to war gases, which may go on to cellular 
rupture, vascular breakdown, autolysis and necrosis, 
as so well described by Livingston and Walker.* 
Ti^t packing of cells, as may be accomplished by 
high ascorbic acid intake, * would tend to reduce the 

S.P, 0. Idvingston and H. M. Walker, British Jour. 
Qpmal, 24 ; 76 , 1940 . 

DdmimU and H. Davson, Jour. Cell Comp. 

495, 1954; J* F. Danielli, JPwo. Sop. Soc., 
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intensity of this reaction, as livingston and Walker 
noted.* 

Whichever mechanism occurs, the prolonged tissue 
response to war gases would subsequently include the 
slow removal of necrotic debris, to be followed by 
gradual repair. In the case of lung irritants, this 
sluggish pmeess indicates the need for protracted 
oxygen administration as well as for prophylaxis 
against psychiatric pneumophobia. 

In the biological effects of war gases, therefore, it 
seems that one or more of the following factors are 
concerned: (1)' relative water, fat and protein solu- 
bility, both in transport and in relation to cell surface ; 
(2) relative ease of hydrolysis, with relation to pos- 
sible formation of halogen acid and the effects of the 
rest of the molecule; (3) distortion of cellular sur- 
faces due to the molecular configuration of war gas 
molecules or to their secondary valence forces, and 
(4) effects of war gas molecules on pH, redox poten- 
tial and colloid, interface and enzyme equilibria. 

As in the case of sunburn or exposure to poison ivy, 
once the process of war gas injury is under way, one 
may hope for benefit only on the basis of symptomatic 
relief, of aiding the removal of necrotic tissue and of 
promoting repair. It would seem wise, therefore, to 
train civilians in *‘self-aid^' in suspected contact with 
war gas, since first-aid or professional care is apt to 
be too late. 

In order to reduce confusion of thought to a mini- 
mum and thus to help prevent panic in suspected 
attack with war gas, *‘self-aid” should be devised in 
as simple a manner as possible. Recommendations 
should be based on the least common denominator of 
effectiveness for whatever is likely to be used by a 
smart enemy. Since mixtures of war gases are cer- 
tain to be employed, it seems unwise to worry about 
specific identification and specific management of 
potential injury, if such identification is based on 
siich an indefinite procedure as smell. 

Absorption of the ordinary war gases and their 
many obvious chemical relatives may be inhibited by 
neutralizing hydrolysis, oxidation or adsorption. For 
civilian use, these methods may be improvised from 
materials readily available in homes. Since the war 
gases in general are decomposed or poorly soluble in 
water, a wet cloth tied over the nose and mouth is, a 
relatively effective barrier to the passage of such 
vapors, including oil smoke and '‘nitrous fumes,” to 
the nose, throat and lungs. 

The most readily available effective oxidants are the 
common kitchen bleach solutions, such as "Clorox.” 
These aile buffered 3 to 5 per cent, sodium hypochlo- 
rite solutions and are non-irritating for blotting the 

F» BNehart, L. D. Oreenh^g, M. B. Gluey and F. Okor, 
Afeh, inters. Mod., 41: 688, 1988. 
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skin, but should be diluted for application to mucous 
membranes, for washing the skin or for wetting cloths 
to breathe through. As is well known, such a solution 
reacts promptly with mustard gas, 2,2'-dichlorodiethyl 
sulfide (BP 217® C.), converting it quantitatively to 
the non-toxic crystalline 2,2^-dichlorodiethyl sulfoxide 
(MP 110® C.). The use of such sodium hypochlorite 
solutions for the prevention of mustard gas injury has 
been widely advertised in England.*^ Confirmation of 
their effectiveness against both mustard gas and lewis- 
ite has been obtained by Professor T. D. Stewart, of 
the University of California, Berkeley, on scores of 
human subjects, and by ourselves on humans and 
experimental animals. It is immaterial whether oxi- 
dation of mustard gas produces the sulfoxide or 
sulfone, or further decomposition, or what is pro- 
duced on treating lewisite with hypochlorite. Direct 
experiment shows that such treatment of these com- 
pounds or their obvious ehemicul relatives results in 
non-toxic residues. 

For alkaline hydrolysis, sodium bicarbonate solu- 
tions around 2 per cent, may be readily prepared in 
a black-out room by dissolving a teaspoonful of bak- 
ing soda in a glass of water. Such a solution is help- 
ful in washing out the eyes, nose and throat in sus- 
pected war gas irritation, or for wetting cloths to 
breathe through. 

The most suitable and readily available detergent 
adsorbent is lather from ordinary soap and water or 
soap flakes or tincture of green soap. This is par- 
ticularly useful, as are hypochlorite solutions, in i)re- 
venting skin injury from suspected contact with blis- 
ter gases. The data in Table 2 show the value of soap 
and hypochlorite in reducing skin injury (in a rather 
sensitive test object) from mustard gas application, 
in comparison with such a mustard gas solvent as 
kerosene. 

The common blister gases are soluble in kerosene, 
gasoline, acetone, carbon tetrachloride and similar fat 
solvents. During World War I, it was naturally 
assumed that such solvents would be useful in remov- 
ing liquid blister gas splashes from the skin. We 
have found no data to support this idea. However, 
current advice to civilians retains this recommenda- 
tion. It is to be remembered that kerosene, gasoline 
and acetone may be absorbed through the skin, and 
that, like cjirbon tetrachloride, they are themselves 
skin irritants. They are also solvents of low viscosity 
and tend to spread easily. It is unlikely that they 
would be used carefully under the conditions of excite- 
ment existing in the crisis of suspected war gas con- 
tact. Our experiments show (Table 2) that even 

8 Half -page adrertlsemeiit British Ued^ Jovn, opposite 
page 445, April 4, 1942. 


under controlled conditions they are much less satis- 
factory than lather or hypochlorite.® 

Pharmacologists have the obligation of establishing 
and explaining the facts regarding the action of 
TABLE 2 

Avreagb Chabactibr op Skin Rbsponsb in Rabbits to 0.05 
cc 10 PRR Cknt. Mcrtard Gas (HS) in Ether» With 
Trbatment CoNSiSTiNo OP Thricb Blottinq Abba 
OF A ppiii cation ( Rough Ci bclb 10 mm in 
Diametbb) One Minute After applying 
HS WITH Gauze Soaked in Kerosene, 

Soap and Watbb, ob ^ Per Cent. 

NaOCl (Clorox), Respec- 
tively* 


Day 

Untreated 

Kerosene 

Soap 

3 Per Cent. 
NaOCl 

1 

Intense 
erythema 
and edema 

Moderate 
erythema, 
slight edema 

Diffuse 
erythema, 
slight edema 

Diffuse 

erythema 

2 

Diffuse 
ery t bema and 
edema, cen- 
tral blanched 
area 

Diffuse 

erythema 

and edema, 

central 

blanched 

area 

Blanched 
area, 3 0 x 10 
mm 

Blanched 
area, 10 x 16 
inni 

5 

Deep hemor- 
rhage ne- 
crotic area, 

10 X 12 mm 

Hemorrhagic Thin scaley 
necrotic necrosis, 

area, 12 x 8 x 10 mm 

35 mm, with 
diffuse ne- 
crosis at 
edges 

Thin scaley 
necrosis, 

8 K 10 mm 

15 

Heavy adher- 
ent Hcab, 

10 X 12 mm 

Broad ad- 
herent scab, 
15 X 20 mm 

Thin flakey 
scab, 8 X 10 
mm 

Thin fiakoy 
scab, 8x10 
mm 

22 

Heavy adher- 
ent scab, 

10 X 12 mm 

Broad ad- 
herent scab, 
15 X 20 mm 

Light scar 

Light scar 


♦ No fiignlflcant difference from untreated areas observed 
after appUcHtion (as above) of either 3 per cent. HaOa, ace- 
tone or *'bleach paste/' Treatment with 5 per cent. NaOH 
in 30 per cent, glycerine seems to increase inflammatory reac- 
tion during first week, producing a deeper and slower nealing 
necrotic area. Ten per cent, benzoyl peroxide In nona ethyl- 
eno glycol seems to have little effect on H8 reaction during 
first day or go, but soems to reduce necrotic reaction and time 
required for healing. However, 10 per cent, benzoyl peroxide 
In talc affords no protection when dusted on skin previous to 
exposure. Observations similar to the above have been ob- 
tained with lewisite; healing, however, Is more rapid. 

chemicals on living things. They have the privilege 
of applying such information to whatever practical 
problem may be appropriate. With respect to war 
gases, present pharmacological information suggests 
that the simplest and most effective advice for civilian 
protection against such gases might be: (1) obey 
air-raid rules, taking refuge during an alarm in an 
air-raid shelter or black-out room, with doors and 
windows shut and the windows screened or heavily 
curtained on the inside to prevent injury from flying 
glass, if bombing occurs; (2) if the shelter is broken 
open by bombing, and if war gases are suspected by 
fogs, peculiar odors, smarting or stinging in the eyes, 
nose or throat, or by coughing, sneezing or gasping, 
or by any other suspicions, tie a cloth soaked in 
baking-soda solution, or diluted kitchen bleach solu- 
tion, over the nose and mouth to breathe through, 

9 1). F. Manh and 0. D. Leake, Calif, West, Med,, 57; 
8, 1942. Acknowledged in spite of printer’s many Inpo- 
graphlcal errors I 
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k^ep it wet, shut one eye and squint through the other, 
and lie down with head in arms; (3) if eyes, nose or 
throat are irritated, wash them with a solution of a 
teaspoonful of baking soda in a glass of water; (4) 
if splashes of liquid are suspected on the skin or 
clothes, throw the outer clothing out the window, blot 
the skin splash promptly and repeatedly with a cloth 
wet with kitchen bleach solution, lather thoroughly 
and frequently with soap and rinse copiously with 
water. If subsequent injury results, the management 
is symptomatic at a casualty station or hospital. 


These considerations were fully reviewed early in 
1942 by the San Francisco and Alameda Committees 
on the Medical Aspects of War Gases. Special dis- 
cussions along these lines have been widely published 
on the West Coast for civilian information.^ Experi- 
ence has shown that these suggestions for “self-aid” in 
handling suspected war gas exposure are apprecia- 
tively received by the public because they are simple 
and sensible. Recently these suggestions in sub- 
stance have been included in “official” recommenda- 
tions.® 


OBITUARY 


JACOB GOULD SCHURMAN 
1854-1942 > 

The death of Jacob Gould Schurman at the ripe age 
of eighty-eight years will remind present-day scientists 
of the versatility of their colleagues in an earlier gen- 
eration. Dr. Schurman was trained as a philosopher 
in a day when to be such was to qualify both as a 
metaphysician and moralist and also as a mental scien- 
tist. When, in 1903, the first selection of distinguished 
men was made from those listed in the first edition of 
“American Men of Science,” Dr. Schurman's name 
received a “star” among the fifty leading psychologists 
of that time. He had already served eleven years as 
president of Cornell University, but was still rated by 
his colleagues as an active scientist and member of the 
American Psychological Association. 

Dr. Schurman 'a long career was marked with dis- 
tinction as a scholar and teacher, as a university 
administrator and as a diplomat. As dean of the 
Susan Linn Sage School of Philosophy, which was 
established at Cornell by a trustee, Henry W. Sage, 
in memory of his wife, Dr. Schurman saw to it that 
one of the chairs in this school should be devoted to 
the new science of psychology. The first incumbents, 
Frank Angell, followed after one year by Edward 
Bradford Titohener, were brought to Cornell by Presi- 
dent Schurman from the psychological laboratory of 
Wilhelm Wundt in Leipzig. Thus, from the beginning 
of the school, experimental research in psychology was 
fostered and developed by its dean and president. 

Academic men of science also owe a debt of grati- 
tude to this president of Cornell for his promotion of 
faculty participation in university administration. It 
was under Dr. Schurman’a regime that faculty repre- 
sentatives were first elected to the board of trustees of 
Cornell University, and it was likewise with his sup- 
port that the faculty of the College of Arts and Sci- 
ences was granted opportunity to elect its own dean, 
la all matters of university policy Dr. Schurman was 
well in advance of his time. If the elective doanship 
failed to perpetuate itself at Cornell, it woe for lack 


of faculty enterprise and not for lack of support by 
the president. 

The foundation and endowment of the Cornell Medi- 
cal College owe much to Dr. Schurman, and the ad- 
vancement of experimental science at CornoU was 
always of first importance to him. It was under his 
leadership that the university acquired three of its 
outstanding laboratories: Stimson Hall for the pro- 
motion of the medical sciences; Rockefeller Hall for 
the promotion ol' physics, and the well-planned and 
equipped Baker Laboratory of Chemistry. 

After thirty-four years at Cornell, including twenty- 
eight as president of the university. Dr. Schurman 
retired to carry on a political and diplomatic career 
already initiated by his appointment in 1899 as presi- 
dent of the first United States Philippine Commission, 
Yet his interest in academic matters never lapsed. He 
was the leading spirit in raising an endowment of one- 
half million dollars for the University of Heidelberg — 
a university in which Dr. Schurman himself, like many 
other American scholars, havl received training. He 
also lectured frequently before academic audiences, 
including appointments in 1931 and 1932 as honorary 
lecturer on international relations at the Institute of 
Technology in Pasadena, California. 

Men of his breadth of view and depth of knowledge 
are rare to-day. To be a great edueational leader and 
at the same time to be recognized as a participating 
member of several cognate fields of learning, is a dis- 
tinction which can no longer be claimed by a specialist. 
Yet it is to men like Dr. Schurman that we owe the 
foundations and endowments which have made modem 
scientific progress possible, and our debt to them is 
greater than we are likely to remember. 

R. M. OODEK 

COaNELL Universitt 

T Articles on war gases by J. P. Hildebrand (The Com* 
monwealth, 1942; San Franciseo Chronicle, Feb. 15, 1942), 
M. Silverman, San Francisco Chronicle, Mar^ 15, 22, 29, 
Apr. 5, 1942) and W. F. Mould, leading West Coast nefws* 
papers through June and July, 1942. 

9 Jour, Am, Uea, Aem,, 119: 889, July 11, 1942, 
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DEATHS AND MEMORIALS 

’ Albkbt W. Smith^ professor of mechanical engi- 
neering at Stanford University from 1892 to 1904; 
later successively director of Sibley College of Engi- 
neering of Cornell University and dean of the college, 
died on August 16 in his eighty-sixth year. 

Dh. Louis Rouuk, professor of science at Toulouse 
University from 1885 to 1910, later professor at the 


Paris Museum of Natural History, died on August 4 
at the age of eighty-one years. 

The astronomical observatory of Vanderbilt Uni- 
versity, founded over sixty years ago, will hereafter 
be known officially as **Barnard Observatory of Van- 
derbilt University” in honor of the late Edward Emer- 
son Barnard, the distinguished astronomer who was an 
alumnus of the university. 


SCIENTIFIC EVENTS 


THE NATIONAL PARKS ASSOCIATION 

The following resolutions were adopted at the an- 
nual meeting on May 15 of the trustees of the National 
Parks Association: 

OOMMKKCIAL ENCROACHMENTS 
Since the National Parka and Monuments comprise a 
valuable part of the heritage which we are now fighting 
to maintain, and 

Since pressure was exerted during the first world war 
for such destructive and depleting uses as grazing, timber 
cutting and power development in the National Parks, and 
Since increasing pressure for similar encroachment is 
being brought upon the National Park Service in the pres- 
ent war, be it therefore 

Hesolvedf That the National Parks and Monuments 
should not be opened to any commercial use until there 
is definite proof of its necessity, and until all other pos- 
siblo sources of the needed materials have been explored, 
and be it further 

Mesolvedf That the National Parks Association will 
examine each threat of commercial encroachment upon the 
National Parks and Monuments to determine whether it 
is inimical to the public interest. 

The Quartering of Enemy Aliens in National Parks 
Since the proposed quartering of enemy aliens within 
the National Parks and Monuments would jeopardize the 
natural conditions, particularly in forested ^ areas, which 
are subject to destruction by fire, and 
Since such quartering of enemy aliens would certainly 
interfere with normal use by visitors seeking rest and 
inspiration therein, be it therefore 
Beaolvedf That enemy aliens should be quartered in 
areas other than the National Parks and Monuments and 
where they will not endanger the war effort. 

Military Ukk of National Parks and Monuments 
Since the National Primeval Parks and National Monu- 
ments were established as outstanding natural areas 
worthy of complete preservation for the benefit and 
enjoyment of the people, and 
Since extensive military training and maneuvers are 
incompatible with such use of these areas, and irreparable 
damage to their natural features must result therefrom, 
and 

Since less restricted and equally suitable areas on other 
public lands are available for military putposes, be it i 


Uemlvedf That only in case of proven necessity, and 
after every other possible area has been investigated and 
shown to be unsuitable for the proposed use, and only in 
accordance with tlie recommendation of the National Park 
Service and the Department of the Interior, should Na- 
tional Primeval Parks and National Monhments be used 
for military purposes. 

The Virgin Forest of the Porcupine Mountains 

Since the virgin forest of the Porcupine Mountains on 
Michigan *8 upper peninsula constitutes the finest remain- 
ing example of the original forests in the Great Lakes 
region, and 

Since there is imminent danger of these mountains being 
deseKjrated through reckless and wasteful lumbering or 
development for extensive tourist use with the resultant 
loss of their value as a superlative natural area, bo it 
therefore 

^esolvedt That the Porcupine Mountains should be ac- 
quired by the Federal Government for preservation in 
their present primitive condition. 

Sabotage Forest Fire Control 

Since the probabilities of subversive action in setting 
forest fires present a serious danger to the nation's heri- 
tage of superlative natural areas, and to the prosecution 
of the war, bo it therefore 

Sesolved, That advance provision of adequate funds 
should be made for the purpose of preventing and com- 
bating such forest fires. 

THE PENNSYLVANIA STATE FORESTS 

Dr. Gifford Pinouot, formerly Pennsylvania State 
Commissioner of Forestry and forester of the Depart- 
ment of Agriculture ; Governor of Pennsylvania from 
1923 to 1927 and from 1931 to 1936, has made public 
the following statement : 

In a letter to Harrisburg I said that I had recently 
seen portions of the state forests of Pennsylvania butch- 
ered by lumbermen, and urged that it be stopped. 

Harrisburg refused to stop it, and quoted in defease two 
men without professional training or practical experience 
in forestry. One of them set up our war needs in excuse^ 
That' excuse is worthless. 

If the war needed every last tree in Pennsylvania^^ v 
should give it, of oourse. But the war doM tuot It, 

The. chief forester of the . t^idted 
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•ayi this: ana convinced that in winning; the war it is 

wholly imneeeasary, and in addition the worst possible 
public and industrial policy, to destroy or depreciate the 
future productivity of our forests. We can cut all the 
timber we need to meet every conceivable war requirement 
and atiU cut in such a way that the productivity of the 
forest will bo increased rather than impaired.^’ 

The productivity of our state forests is being impaired. 
Within the last two years the most destructive cutting of 
them ever perpetrated has been and is still going on. 

This cutting, which Harrisburg defends, is not limited 
to trees selected and marked, as good forestry requires, 
but all trees above certain sizes have been sold and cut, 
without discrimination. 

Trees too young for cutting, trees needed for seed, or 
to maintain the forest cover, help control floods, prevent 
erosion or otherwise necessary, have been cut regardless. 

The second Harrisburg witness without professional 
training or practical experience alleged that this is good 
forestry. I say it is not forestry at all, but forest butch- 
ery. For the safety and welfare of Pennsylvania, it ought 
to be stopped. Will you help stop itf 

THE BEACH PLUM PRIZES OF THE ARNOLD 
ARBORETUM 

Dr. Jamks R. Jewett, of Cambridge, Mass., emeri- 
tus professor of Arabic, Harvard University, in 1940 
presented the Arnold Arboretum with a capital ^suin 
under the conditions that from its income two annual 
prizes might be awarded to individuals who have made 
significant contributions to the improvement of the 
native beadi plum, or who, through the development 
of beach-plum products, may have made contributions 
of social significance. The first awards were made in 
1941. 

The James R. Jewett Prize of $100 for 1942 has 
been awarded to J. Milton Batchelor, of the U. S. 
Soil Conservation Service, for his outstanding work 
with the native beach plum. The Vieno T. Johnson 
Prize of $50 has been awarded to William Foster, of 
East Sandwich, Mass. 

The committee of selection was made up of staff 
members of the Arnold Arboretum, the Massachusetts 
State College and a representative of the Cape Cod 
beach plum growers. The recognition of the work of 
a professionally trained plant hunter and a Cape Cod 
grower as the recipients of the two prizes for 1942 is 
illustrative of the cooperative spirit now existing in 
the efforja being made to locate and to propagate the 
better types of beach plums. At the present time 
ihere is much new interest in the beach plum and its 
products, some of which is directly traceable to an 
APP^^tion made last year by the Massachusetts 
tie^lattire, providing speeial funds to the Massachu- 
setts State College for research on beaeh-plum prob- 
kths* This bill was the direct resnlt of the continued 
Of Mw, Wilfeed 0* White, of Martha’s Vine- 
waa the redpiehi of the James R* Jewett 


Prize for 1941. Experimental work is now being 
prosecuted by staff members of the Massachusetts 
State College, which should eventually solve many 
problems in reference to selection, propagation, ferti- 
lizing, pruning and spraying of the beach plum. 

J. Milton Batchelor, the recipient of the James R. 
Jewett Prize for 1942, was graduated from Cornell 
University in 1933. For some years he has been a 
member of the Soil Conservation Service, his particu- 
lar duties being to find variations in native fruits 
which might prove to be of economic value, to study 
their adaptability for use in soil erosion projects and 
to ascertain their possibilities as ornamentals. His 
work has involved very extensive travel. On trips to 
eastern Massachusetts during the past few years he 
became particularly interested in the beach plum, and 
has located, propagated and distributed a number of 
varieties with larger and better fruits. He has freely 
advised many individuals in Massachusetts who were 
interested in the beach plum and has vigorously sup- 
poilied the campaign to increase interest in this field, 

William Foster, of East Sandwich, Mass., recipient 
of the Vieno T. Johnson Prize, has for ninny years 
been interested in growing beach plums on Cape Cod, 
and has recently been prominently identified with 
some of the experimental work now being carried out 
by members of the horticultural staff of the Massa- 
chusetts State College. 

THE UNIVERSITY OF MICHIGAN 

At his own request, William Gabb Smeaton, pro- 
fessor of chemistry at the University of Michigan, 
who is now sixty-eight years old, will be retired on 
September 8. He has been named professor emeritus 
of chemistry. He served as a member of the faculty 
of the University of Michigan College of Literature, 
Science and the Arts for a period of forty years. 
The following resolution has been adopted by the 
Board of Regents: ^‘Professor Smealon has ably and 
loyally contributed to the successful accomplishment 
of the university's work through the skilful conduct of 
instruction, through the preparation of valuable 
manuals for the use of teachers and students of chem- 
istry and the history of science, and through his par- 
ticipation in the scholarly activities of the institution, 
and thereby gained for himself the esteem and affec- 
tion of his colleagues and students which is amply 
due him as a man of admirable character and recog- 
nized ability. . . 

Walter Bowers Pillsbury, professor of psychology, 
will retire at the age of seventy years on Septemb^ 
26. He has been named professor emeritus of psy- 
cholo^. He joined the faculty of the imiveisity in 
1897 and has been associated with the College of 
liitarature, Science and the Arts continuously for 
The Board of cited Pro- 
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feasor Pillebury for tho large part he played in the 
development of the university's department of psy- 
chology and for his “noteworthy research, teaching 
and writing ... his eminence as a scholar . . . and 
the genuine affection of students and colleagues in- 
spired by his wholesome character and unassuming 
friendliness.” 

Action taken at a recent meeting of the Board of 
Regents included; 

AppointmenU : Professor Arnold M. Keutho was ap- 
pointed acting chairman of the department of aero- 
nautical engineering to take tho place of Professor Ed- 
ward A. Straiker, resigned. 

Leaven of absence to staf members called to active 
tniliiarp service: John C. Brier, professor of chemical 
engineering, university year, 1942-43, to serve as lieuten- 
ant colonel in tho XT. 8. Army in charge of the Training 
School at tho Kavenna Ordnance Plant at Ravenna, Ohio. 

pTs. John M, Sheldon, Edgar A. Kahn, Walter G. Had- 
dock, S. Milton Ooldhamcr, Moses M. Prohlich, George 
Hammond, Harry A. Towsloy, Marshall L. Snyder and 
E, Thurston Thieme, all serving with the U. S. Army 
Medical Corps in the 298th General Hospital Affiliated 
Unit. 

Dr. Alexander Barry, instructor in anatomy, university 
year, 1942-43, commissioned in the Air Corps of the XT. 8. 
Army. 

Dr. Richard C. Armstrong, resident in the department 
of ophthalmology, university year, 1942-43, commissioned 
in the XJ. 8. Army Medical Corps. 

Dr, Hayden C. Nicholson, associated professor of physi- 
ology, university year, 1942-43, commissioned as a cap- 
tain in the TJ. 8. Army Medical Corps. 

Dr. G. Howard Gowen, professorial lecturer in epidemi- 
ology, July 9, 1942, to June 30, 1943, called to active 
duty in U. 8. Army. 

Steve Remias, instructor in epidemiology, July 16, 1942, 
to June 30, 1943, called to active duty in the XJ. 8. Navy. 

Dr. Herman H. Goldstine, instructor in mathematics, 


July 18, 1942, to June 30, 1943, for service as a First 
Lieutenant in the XJ. 8. Army Air Forces. 

Professor Harley Bartlett, chairman of the department 
of botany, university year, 1942-43, to carry on invesUga* 
tions for the U. 8. Deportment of Agriculture. 

Dr. James M. Cork, professor of physics, summer of 
1942, to take part in the research program at the Cali- 
fornia Institute of Technology of adapting the cyclotron 
to war purposes. 

Dr. L. H. Newburgh, professor of clinical investigations 
in the department of internal medicine, June 1, 1942, to 
December 1, 1942, to become a member of a subcommittee 
on clinical investigations for the Division of Medical 
Sciences of the National Research Council and to devote 
his entire time to medical problems arising out of the war. 

Dr. Robert C. F. Bartels, instructor in mathematics, 
June 1.5, 1942, to June 14, 1943, to serve as a consulting 
mathematician in the Bureau of Navigation, U. 8. Navy. 

H. 8. Bull, assistant professor of electrical engineering, 
university year, 1942-43, to engage in research for the 
XJ. 8. Army Signal Corps. 

Edwin M, Baker, professor of chemical engineering, 
summer term, to devote full time to work for tho Hou- 
daille-Hershey Corporation and other companies on the 
manufacture of armaments. 

Dr. Clarence A. Siebert, associated professor of metal- 
lurgical engineering, summer term, to carry on work with 
the Houdaille-Hershey Corporation related to the war pro- 
gram. 

Lewis N, Holland, assistant professor of electrical engi- 
neering, summer term, to term defense courses. 

Arthur J. Pecker, professor of civil engineering, sum- 
mer term of 1942. 

William S. Housel, associate professor of civil engineer- 
ing, summer term of 1942. 

Extensions of Le<we : The leave of absence of Professor 
Ralph A. Sawyer, of the department of physics, has been 
extended for the university year 1942-43. Professor 
Sawyer is a lieutenant commander in the U. 8. Navy in 
charge of the testing laboratory at the Naval Proving 
Grounds at Dahlgron, Va. 


SCIENTIFIC NOTES AND NEWS 


The Royal Society of Canada has awarded the 
Flavelle Medal *^for original research of special and 
conspicuous merit” to Dr. J. H. Craigie, head of the 
Dominion Rust Research Laboratory at Winnipeg, 
Man., in recognition of his work on the control of 
wheat rust. 

At the annual meeting of the Woods Hole Marine 
Biological Laboratory on August 11, Lawrason Riggs 
was elected president of the corporation and chair- 
man of the board of trustees to succeed Dr. Prank R. 
Lillie, who was made president emeritus. The newly 
created position of vice-president was filled by the 
election of Dr. E. Newton Harvey, professor of physi- 
ology at Princeton University. 

At the annual meeting of the trustees of the Oceano- 


graphic Institution, Woods Hole, Dr. Alfred C. Red- 
field, professor of physiology at Harvard University, 
was elected associate director. 

A PORTRAIT of Dr. John Bentley Squier, professor 
emeritus of urology of Columbia University College 
of Physicians and Surgeons, was unveiled on July 1 
at the Squier Urological Clinic of the Presbyterian 
Hospital. The portrait, the work of Julian Lamar, is 
a bequest of the late Adolph S. Ochs, publisher of 
The New York Times from 1896 to 1935. " 

Dr. Arthur J. Hill, chairman of the department 
of chemistry and director of the Sterling Laboratory 
of Yale University, has been appointed to the new 
Whitehead professorship in chemistry. The 'VVhite^ 
head professorship was named in honor of the late 
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Co&key P. Whitehead, of the claas of 1919, died 
in 1940, leaving a bequest to the university for the 
support of work in chemistry. 

Dr. Baldwin M. Woods, professor of mechanical 
engineering at the University of California, Berkeley, 
has been named director of university extension. 
Boyd B. Rakestraw, assistant director, who has been 
in charge of extension activities since the retirement 
of Professor Leon J. Richardson four years ago, has 
become associate director. 

Dr. Catharine Macfarlanb, professor of gynecol- 
ogy, has been made research professor of gynecology 
at the Woman^s Medical College of Pennsylvania in 
recognition of her work in cancer research. 

Dr. a. Castiqlioni, formerly professor of the his- 
tory of medicine at Padua, is giving a series of weekly 
lectures on medical history at the Yale University 
School of Medicine. 

Sir IIej^ky Tizard, since 1929 rector of the Im- 
perial College of Science and Technology, London, 
known for his researches in aeronautics, has been 
elected president of Magdalen College, Oxford. 
Nature points out that this is a timely and important 
break with Oxford tradition, for he is the first man 
of science to become the head of a college there. Sir 
Henry is now a meitiber of the British Air Council 
and of the Advisory Council of the Ministry of Air- 
craft Production. 

Dr. Myron E. Wegman has been appointed direc- 
tor of training and research in the Bureau of Child 
Hygiene, New York City. A training unit has been 
established at the Kips Bay-Yorkville Health Center, 
411 East Sixty-ninth Street, which, under his direc- 
tion, will train new physicians employed by the 
bureau to replace staff members called into military 
service, 

A. E. White, director of the department of engi- 
neering research and professor of metallurgical en- 
gineering at the University of Michigan, has been 
nominated as manager of the American Society of 
Mechanical Engineers for 1943. 

F. C. Todd, of the Pennsylvania State College, has 
joined the technical staff of Battelle Memorial Insti- 
tute, Columbus, Ohio. He will undertake research 
work in industrial physics. 

Dr. Leonard N. Allison, fish pathologist and dis- 
trict fisheries biologist of the Institute for Fisheries 
ilesearch of the Michigan Department of Conserva- 
tion, has joined the staff of the State Fish Hatchery, 
Grayling, Mich. 

Dr. Paul HEROBt, assistant professor of astronomy 
at the University of Cincinnati and astronomer at 
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the Cincinnati Observatory, has leave of absence 
the duration of the war to accept a war emergency 
appointment to the Nautical Almanac Office of the 
U. S. Naval ObservaU)ry, Washington. 

Dr. Frank L. Campbell, professor of entomology 
at the Ohio State University, has leave of absence to 
perform advisory service on insecticides in the Chemi- 
cals Division of the Office for Agricultural War Rela- 
tions of the U. S. Department of Agriculture, 

Oliver Bow'les has been named chief of the Non- 
metal Economics Division of the U. S. Bureau of 
Mines, succeeding Paul M. Tyler, who has become a 
member of the Board of Economic Warfare. 

Sir Guy Marshall, who has been director of the 
British Imperial Institute of Entomology since its 
foundation in 1911, retired on July 31. Dr. S. A. 
Neave has succeeded him. 

The appointment of a committee of chemists and 
chemical engineers to advise the Government on tech- 
nical processes is announced by Ernest W. Reid, chief 
of the Chemicals Branch of the War Production 
Board, The committee will pass upon the relative 
merits of competing chemical processes involved in 
the war effort. The basis upon which the findings 
will be made is (a) which process can be placed in 
production soonest and (b) which uses the smallest 
amount of critical materials. Donald B. Keyes, head 
consultant to the branch and professor of chemical 
engineering at the University of Illinois, is chairman 
of the committee. The members are Marston T. 
Bogert, Joel H. Hildebrand, S. C. Lind, Frank , C. 
Whitmore, Gustavus J. Esselen, Carl S. Miner, Foster 
D. Snell, Charles C. Brown, Charles R. Downs, Sidney 
D. Kirkpatrick and Fred H. Rhodes. 

A committee has been formed in the British House 
of Comnmus to consider the question of synthetic 
rubber to be constituted as follows : F. W. Bain, chair- 
man of the Chemical Control Board of the Ministry 
of Supply, chairman; Sir Edward V. Appleton, sec- 
retary of the Department of Scientific and Industrial 
Research ; Dr. J. W. Armit, director-general of explo- 
sives at the Ministry of Supply ; Sir Robert Robinson, 
Waynflete professor of chemistry at the University 
of Oxford; and Dr. F. Roffey, controller of chemical 
research at the Ministry of Supply. 

The British Government was on July 16 requested 
by an influential deputation, composed of scientific 
men, members of Parliament and peers, which was 
arranged by the War Cabinet Scientific Advisory 
Committee, to set up a full-time scientific and tech- 
nical joint board. This would have as its aim the 
fullest strategic use of scientific man-power and re- 
sources and the proper organization and exchange of 
scientiflo and technical information relating to the 
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war effort. Membere of the deputation included 
Lord Samuel^ Captain Leonard Plugge, M.P. (chair- 
man of the Parliamentary and Scientific Committee, 
from whom the deputation came), Dr, W. Wool- 
dridge, C. S. Garland (British Association of Chem- 
ists), Professor W. Makower (Institute of Physics), 
Sir Lawrence Bragg, Professor B, W. Holman, Gower 
Pimm (Institute of Structural Engineers), Professor 
Bernal (Association of Scientific Workers), Colonel 
Thompson (president of the Institution of Mechanical 
Engineers), J. H. Wootton-Davies, M.P., Lord Pent- 
land, Hugh Linstead, M.P., R. B. Pilcher (Institute 
of Chemistry), Lord Leverhuhue and Lord Hinching- 
brooke. It is reported that one of the points empha- 
sized by some members of the deputation was that 
young scientific men of ability should be given more 
encouragement to exercise their inventive faculties. 
The view was expressed that not only the War Cab- 
inet but the Chief of Staffs Committee should be 
advised by scientific men on appropriate matters. 

It is reported in Nature that at a recent meeting 
of the trustees of the Beit Memorial Fellowships for 
Medical Research, Dr. A. N. Drury, Huddersfield lec- 
turer in special pathology in the University of Cam- 
bridge, was appointed to the advisory board in suc- 
cession to the late Professor A. J. Clark. The trustees 
noted the election this year, of three past fellows to 
the fellowship of the Royal Society, namely, E, Hindle 
(junior fellow, 1910-12, and senior in tropical medi- 
cine, 1927-33), F. M. Burnet (1926-27) and A. E. 
Todd (1935-36). Of the twenty-eight present fel- 
lows, there are now fourteen seconded for whole-time 
war- work. The following elections have been made, 
with permission for each fellow to be seconded at any 
time for war duties: 4th Year Fellowship (£500 a 
year), E. G, L. Bywaters, to continue his studies of 
crush injuries in relation to kidney function, at the 
British Postgraduate Medical School, London. Junior 
Fellowships (£400 a year), Dr. D. Herbert, to study 
the biochemistry of toxoids for active immunization 
against gas gangrene, at the Dunn Biochemical Labo- 
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ratory, University of Cambridge. Dr. F, Land-^ 
grebe, to study the sepam^pn of posterior 
hormones and their clinicit uses, at the Medioid 
School, University of Aberdeen. 

The seventeenth Congress of the French Medical 
Association of North America will be held at the 
Hotel Mont-Royal, Montreal, from September 14 to 
17. 

The London correspondent of the Joumat of the 
American Medical Association states that the report 
on the work of London University during the past 
year shows that in spite of financial and other diM- 
culties due to the war it remains a valuable institution 
which is producing skilled men and women both for 
war work and for playing a useful part in reconstruc- 
tion after victory. In 1938'-1939 there were 14,587 
internal and 10,893 external students. In 1940-1941 
(the first complete war year) the figures were 8,916 
and 8,840. The smaller diminution on the external 
side is explained by the fact that evacuation has not 
hit it as much as it has dislocated the collegiate side. 
Moreover, many serving members of the armed forces 
are pursuing courses of study as external students. 
The figures for 1941-1942 are not yet complete, but 
according to the Journal there appears to be a slight 
increase in both internal and external students. In 
the latter it is in faculties whose work is most directly 
related to the war effort — science and engineering — 
that numbers are best maintained. Turning to stu- 
dents attending schools of the university, there is a 
sharp distinction between the medical and non-medical 
schools. In 1946-1941 medical students were nearly 
90 per cent, of the number for 1938-1939, while non- 
medical students were only 66 per cent. Before the 
war 63 per cent, of the students at non-medical schools 
were men ; now the proportion is only 60 per cent. In 
the medical schools the proportion of 90 per cent, has 
scarcely changed. The main new problem during the 
year has arisen from the government's decision to call 
up women for national service, which has had an im- 
mediate effect on the position of women students. 


DISCUSSION 


THE PRODUCTION OF TWO ANTIBAC- 
TERIAL SUBSTANCES, FUMIGACIN 
AND CLAVACIN 

The successful utilization of penicillin, produo(3d 
by the fungus Penieillium notatum, for combating cer- 
tain human diseases resistant to other treatments has 
focussed attention upon the possibility that variotus 
other fungi isolated from sn^ natural substrates as 
soil or manure might produce different antibiotic sub- 
stances. These might possibly supplement penicillin 
by acting upon pathogens not affected by this s^- 
stance. Chemical compounds might thus be obtaizM 


which possess totally different antibacterial mecha- 
nisms. Several fungi, other than P. notatufn, have 
already been shown to produce antibiotic substances; 
some of these have been isolated in crystalline form 
and identified chemically, whereas others have beeu 
obtained only in a concentrated active form,^ In a 
study of the presence of antagonistic fungi in nature, 
the bactexia-enriched agar m^ia^ have been Utibed. 

1 H. Eaistrick and G. Smith, Ghem. Zed., 66: mHm, 
1941; A. E. Oxford, H. Baistriek and 0. 

2Z-U, 48-61, 1948; B, (X WiiU, m 1940 a 

G, A, Glister. V;, 
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j Moxg tfatii IM cttltures of antagonists were thus iso- 
laM from soils, manures and composts.^ These fungi 
were divided into nme groups on the basis of their 
texonomic and physiologic relationships and '^vcre 
found to vary greatly in their capacity to produce 
antibacterial substances. 

Of these antagonistic fungi, two species of Aaper- 
were studied in greater detail : A. fumigatus, of 
which 16 strains were isolated from different soils, and 
A, clavatus, represented by 3 strains isolated from 
stable manure. In synthetic media, these two organ- 
isms produced active substances, that differed greatly 
in their chemical nature and in biological activity. 
These two substances were designated as fumigacin 
and elavadn, respectively. 

Fumigacin is readily soluble in chloroform and in 
ethyl alcohol and to a limited extent in ether and in 
water; it precipitates from an alcoholic solution, on 
cooling, as fine, long, needle-shaped crystals. The 
substance is active against gram-positive bacteria but 
has only limited activity against gram-negative forms, 
as represented by Salmonella and the colon acrogenes 
groups. Fumigacin is isolated from the medium by 
adsorption on norit, and subsequent elution with 
chloroform, after preliminary treatment of the norit 
with ether. The chloroform is removed by distillation 
and the active substance is dissolved in alcohol. 
Fumigacin is markedly different from the piginent 
furnigatin, isolated by Raistrick and associates,* in its 
mode of formation, chemical properties and biolog- 
ical activity.® 

Clavacin is soluble in ether, chloroform, alcohol and 
water. As yet, it has not been isolated in crystalline 
form. It can be extracted from the culture medium 
by direct treatment of the culture filtrate with ether 
and chloroform, or it can first be adsorbed on norit 
and then removed from the latter by means of these 
solvents. It is readily soluble in dilute alkalies! 
Clavacin is particularly active against gram-negative 
bacteria, the colon-aerogenes group being nearly as 
sensitive as staphylococci and spore- forming bacteria. 
Another important characteristic of this substance is 
its high bactericidal property. It is known that most 
antibiotic substances act upon bacteria primarily as a 
result of their bacteriostatic properties; they are 
rather weakly bactericidal. Clavacin appears to be 
distinct from these in this respect, possessing both 
bacteriostatic and high bactericidal properties, 
6 to lS«houT-old ctdtures of various gram-negative 

» B, A. Waksmaa and B. S. Horning. In press. 

4W. BL Anslow and KoUtrick, BioeOm. Jmr,, 32; 

1082; A. K. Oxford and H. Baistrick, Chem, Xnd., 

IS* ,8, Hcmliig.and E. I*. Spencer. 


and gram-positive bacteria being killed within 2 to fl 
hours by dilution of 1 : 50,000 to 1 : 500,000 of the 
crude clavacin. 

The substance recently isolated by Wiesner* from 
A. clavatus appears to be similar to clavacin, if not 
identical with it. 

Selman A. Waksmak 
Elizabeth S. Horning 
Ernest L. Spencer 

New Jersey Agricultural Expeiument 
Station, Rutger^ University 

NATURAL PROTECTION AGAINST 
SUNBURN 

Every one knows that skin which has been exposed 
to sunlight is less likely to sunburn than skin that has 
not been exposed. However, the explanation usually 
assigned is only partially correct at best. Skin which 
has been exposed ordinarily assumes a brown or tan 
color, principally due to the formation of melanin 
pigment, ‘ and Finsen^ about 1900 suggested that this 
pigment acts as an effective screen to mitigate the 
action of the sun^s rays. This explanation scemS so 
logical that it has been almost universally accepted. 
However, the pigment is located principally in the 
basal cell layer of the epidermis, whereas findings sub- 
sequent to Finsen’s show that the cells primarily af- 
fected in sunburn are chiefly the prickle cells which lie 
superficial to most of the pigment. This arrangement 
of the pigment is characteristic of white skin, whereas 
in Negro skin it is more evenly distributed through- 
out the epidermis. 

About 1927 Guillaume^ suggested that the thicken- 
ing of the corncum or horny layer of the epidermis 
might be the principal protective factor, t.c., the thick- 
ening of this layer should decrease the amount of 
radiation penetrating to the cells beneath. This sug- 
gestion was followed up by Miescher,* who showed 
that sufficient thickening of the corneum occurs after 
exposure to sunlight to provide effective protection. 

In the disease, vitiligo, certain areas of the skin do 
not produce pigment, but exposure of the.se areas to 
ultraviolet radiation causes a decrease in sensitivity 
to subsequent exposure.® This is further evidence 
that pigment is ‘not the sole protective agent.® 

6 B. P. Wieaner, Nature, 149; 356-357, 1942. 

iSee E, A. Edwards and 8. Q. Duntlcy, Science, 90: 
235, 1939. 

*N. R. Fiuson, Mitt, Ninaeng Med, Lysinstitut, 1: 8, 
1900. 

3 H. C. Guillaume, * ' Lea Hadiatious Lumineuao m 
Physiologie et en Therapeutique, ’ * Paris, Maason et (Be, 

*G. Mleacher, StraMentherapie, 35: 403, 1930. 

® 0: *With, Britwh Jour, Dermatol amd Syph,, 32 : 145, 
1920. 

®Fot additional diseussipn and references see: F. El- 
linger, ^‘Radiation New York, Elsevier 

lialiinf Goa^ny, 1941; H. F. Blttm, ^^Photodynainle Ap* 
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Demonstration that the transmission of the sun- 
bum-producing wave-lengths by the epidermis of the 
albino mouse is greatly decreased by exposure of the 
animal to such radiation adds further evidence.^ 



Fig. 1. A: Transmission of normal epidermis of al- 
bino mouse ear. B ; Transmission of epidermis of ear of 
albino mouse exposed to ultraviolet radiation for 31 weeks. 
C; Transmission of well-pigmented epidermis of forearm 
of man. .E; action spectrum of erythema of sunburn of 
man. This curve is not accurately established for the 
mouse but has approximately the same long wave-length 
limit. 

These animals do not, of course, form melanin pig- 
ment, and hence the decreased transmission of the 
epidermis must result from some other change. The 
homy layer is thickened in the exposed animals, and 
this offers the most probable explanation for the de- 
creased transmission. Fig, 1 illustrates this change 
in transmission in the region of wave-lengths that 
cause sunburn, together with curves of transmission 
by human epidermis. 

None of this evidence completely rules out melanin 
as a factor in protection against sunburn. It shows, 
however, that it is not the only factor, and probably 
not the major one in the case of white skin. The 
melanin must function effectively in preventing pene- 
tration of the radiation below the epidermis, which 
may be of considerable importance in determining the 
site of cutaneous cancer."^ 

Hakold F. Blum 
John S. Kirby-Smith 

National Cancer Institute, 

National Institute or Health, 

Bethesua, Mn. 

tion and Diseases Caused by Light,'' New York, Eeinhold 
Publishing Corporation, 1941. 

» J. 8. Kjrby-Smith, H. P. Blum and H. G. Grady, Jour. 
Nat. Cancer last., 2: 403, 1942, 


THE LISTING OF MEDICAL SCHOOLS 

May I be permitted, as one long interested in col- 
legiate statistics, to point out what I consider an un- 
fortunate aspect of the article *^Research Activity and 
the Quality of Teaching in Medical Schools,” by Dr. 
Albert E. Casey, of the Louisiana State University, 
published in Science for July 31, 1942. I shall not 
discuss the validity of state board medical examina- 
tions as a criterion for the quality of medical teaching. 
I do wish to comment upon the publication in 1942 
of a listing of medical schools bused upon articles by 
faculty members appearing in medical journals from 
March, 1932, to March, 1934. The use of statistics 
which date back eight years or more to another decade 
is by no means justified by the back-handed statement 
that ^^Sufdcient time has elapsed so that the standing 
of the schools need not necessarily be that of 1934.” 

The years since 1932-34 have been a period of 
notable personnel changes in medical faculties of the 
schools listed and consequent changes in research 
activity. For example, at the College of Medicine of 
the University of Cincinnati, our records show that 
the publications of research for the calendar years 
1940 and 1941 are approximately twice those for the 
years 1932 and 1933. It is my impression that there 
have been similar advances at Duke, Vanderbilt, 
Louisville and other medical schools. To sum up, my 
fear is that Dr. Casey^s listing of medical schools, 
based on old data, will be popularly quoted as repre- 
senting tlieir present status in respect to research 
activity and publication. 

Raymond Walters 

University or Cincinnati 

THE SHOT-PUT AND THE EARTH'S 
ROTATION 

In a most estimable weekly magazine having a cir- 
culation of millions is a department designed to enable 
its readers to keep up with the world. Once the editor 
of that department assured us that mercury poured 
into an open dish remained undiminished in weight, 
as though mercury gave off no vapor. Recently that 
department assured us that on account of the earth's 
rotation an athlete can put the 16-pound shot farther 
toward the east than toward the west. We are skepti- 
cal, for although it is quite true that the athlete while 
hurling the shot toward the east is moving toward the 
wiahed-for mark with a velocity of about 17 miles per 
minute, the mark at which he aims is moving away 
from him with that same velocity, with the net result 
that his shot-put is precisely the same as though the 
earth were standing stOl ; similarly, if he puts the shot 
toward the west. Since a body moving south gradu- 
ally grows lighter his put toward the south might per- 
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haps exceed hia northward put by the thousandth part 
of a micron. 

If the athlete is determined to utilize the earth’s 
rotation in beating the present record of about 66 
feet be should go to a theological seminary and learn 
how the prophet Joshua in his blitzkrieg against the 
Amorites made sun and moon stand still by stopping 
the earth’s rotation* Armed with this knowledge, he 
could, immediately after putting the shot toward the 
east, stop the earth’s rotation, and have the satisfac- 
tion of beating the record by several miles. 

Joseph 0. Thompson 

Amhebst College 

STATEMENT 

In iny radio address printed in Science for July 
3, 1942, I used a phrase commencing: ^Frequently 
we become conscious of the philosophy of the old 
darky. ...” It has come to my attention that the 
use of the word “darky” is likely to hurt the feelings 
of members of the Negro race. I need hardly say that 
anything approaching an unkindly wording was 
farthest from my intention, and I am deeply grieved 


that the wording I used may have caused offense. 
Being unfamiliar with the implications involved in 
the word “darky,” I used that designation as con- 
veying to the mind, for the purposes of my illustra- 
tion, the lovable characteristics of an individual who 
might never have had the opportunity of a formal 
education but had, nevertheless, thought much of his 
own accord and, endowed with a certain richness of 
experience in life, had come to philosophize in a 
really profound manner upon certain situations aris- 
ing out of that experience. 1 never liked the word 
“Negro” as it sounded harsh and discriminatory, and 
I used the designation “darky” in the same way as I 
might say: “There was a canny old Scot who re- 
marked. . , 

Again may I express my very deepest regret at the 
unfortunate implication contained in my words, which 
I am sure my many friends in the Negro race, and 
particularly those in my own profession, will realize 
were uttered without any thought that they could hurt 
the feelings of a race for which I have the warmest 
regard. 

W. F. G. Swann 


QUOTATIONS 


WAR METALLURGICAL RESEARCH 

Frank B. Jewett, president of the National Acad- 
emy of Sciences, announces that the academy’s Metals 
and Minerals Advisory Committee for the past 18 
months has furnished 0PM and WPB with 113 re- 
ports. Fifty-three of these were on metals substitu- 
tion and conservation, 47 on ferrous minerals and 
ferroalloys, 4 on tin smelting and reclamation, and 
9 on nonmetallic minerals. These reports, prepared 
by the various subcommittees of the Advisory Com- 
mittee, dealt principally with problems arising from 
the necessity for allocation and substitution of mate- 
rials, not only for general civilian uses, but even more 
particularly for war production processes and in- 
creased production of war materials. 

The work of this advisory committee, according to 
Dr. Jewett, has been greatly enlarged since Pearl 
Harbor and is to be further increased as it functions 
with and for the new War Metallurgy Committee. 
Clyde Williams, director of Battelle Memorial Insti- 
tute, Columbus, Ohio, and chairman of the advisory 
committee, is also chairman of the new War Metal- 
lurgy Committee which has primarily been set up to 
appraise and conduct needed research work for the 
Army, the Navy and other governmental departments 
as ifdl as indui^^ This committee is composed of 26 
mambersi the advisory committee of 63 regular mem- 
bars, plus special members, and 20 other specialists 


frequently are called in for advice on specific prob- 
lems. Associations and technical societies are also 
taking an active part in the problems of metallurgical 
reports and research. 

It is the function of the War Metallurgy Committee 
to collect data and information as requested by cither 
the WPB or the Office of Scientific Research and De- 
velopment, through its National Defense Research 
Committee, and to plan, present and supervise defi- 
nite research projects for either war materials or 
armaments. The War Metallurgy Committee and its 
Ad%’isory Committee, according to Dr. Jewett, is set 
up to function as the nerve center for all metallurgical 
research organizations and departments in this coun- 
try. The heads of any business, university or research 
organization can be counted upon by this committee 
to make available the experience of their metallurgical 
scientists and engineers or their laboratory data. 
There are in excess of 10,000 such individuals in this 
country, and tbeir combined experience represents well 
over 126,000 man-years. 

One of the basic considerations in the operation 
of this committee is tliat of saving time, mistakes and 
money. When a problem is proposed, through either 
the or the Ofdce of Scientific Research and De- 
velopment, immediate action can be obtained by tele- 
phone communication with the leading scientists on 
that particular subject; initial Beetle are 



206 


SCIENCE 


roL. My m 2m 


often held within 24 hours and, if the request is 
urgent, within the same day a plan of procedure is 
laid down and submitted. 

Every one in this country, and scientists and indus- 
trialists are no exception, is naturally anxious to con- 
tribute everything he can toward winning the war. 
New thoughts, new ideas, new short cuts, are con- 
stantly coming to the front. While it is not the place 
of the War Metallurgy Committee, according to Dr. 
Jewett, to be the repository for such suggestions and 
ideas, it recognizes as a very definite part of its war- 
time job the appraisal of such of these problems and 
possibilities as are referred to it by the WPB or the 
Office of Scientific Research and Development. 

Another important function of the War Metallurgy 
Committee is to digest and make available to those 
properly interested through their participation in the 
war effort the results of both Canadian and English 
metallurgical research. Obviously both Canada and 
England have a great many of the same problems 
which confront us, and the interchange of information 
makes available to all the best thinking and practice 
of scientists and industrialists on both sides of the 
Atlantic. 

Typical of the problems referred to this committee 
is one asking for improvement in welding processes. 
A subcommittee was immediately appointed, which 
collected all available known data from universities, 


engineering foundations and research departments of 
business organizations. The Project Section of the 
War Metallurgy Committee worked up the research 
indicated and research procedure; with the approval 
of the National Defense Research Committee and the 
Office of Scientific Research and Development, this 
research was placed with one of the university labora- 
tories and compensated for on a cost basis from funds 
made available by OSRD. 

Typical of requests for data and projects from the 
WPB is that of the effect of substitution of lead-silver 
for tin-lead soldering of tin cans used for food prod- 
ucts. Since tin is the one important metal which is 
not found in the United States, even in low-grade 
ores, it is obviously important that the conservation 
of the present use of tin is urgent. Since a great 
proportion of the total consumption of tin is used in 
soldering, the substitution of lead-silver for tin-lead 
soldering is immediately dictated, but the problems 
involved in certain canning processes are such that 
definite research is needed before such substitution 
can be ordered. 

This research project was prepared through the 
Project Section of the War Metallurgy Committee 
and will be administered through its research section, 
the work being done in one large university research 
laboratory, in cooperation with the National Canners 
Association . — Chemical and Engineering News. 


SCIENTIFIC BOOKS 


ASTRONOMY 

Foundations of Astronomy. By W. M. Smart. 268 
pp. 119 illustrations. London: Longmans, Green 
and Company. 1942. 

The preface of this excellent text announces that 
it **is intended for students taking a first-year course 
in Astronomy in the Universities and for all those 
interested in the subject who feci the need for a more 
solid foundation than the many descriptive books can 
provide.” The book is definitely not descriptive in 
character; in the entire volume, there is not a single 
photograph or drawing of a celestial body. Only seven 
pages are devoted to the description of the sun, moon, 
planets, comets, minor planets and meteors, while 
nine pages are devoted to atmospherical refraction, 
fourteen to parallax and seventeen to aberration, pre- 
cession and nutation. On the other hand, the volume 
is generously supplied witli diagrams and sketches, 
clearly lettered, to help in the understanding of the 
teit. 

Although the book is essentially matRematioal in 
character, the reader does not need a strong mal&e- 
matieal bafiJiground to read it; nothing beyond a 


knowledge of elementary trigonometric functions is 
required. Only the cosine formula of spherical 
trigonometry is derived; the sine formula and several 
others are merely stated. The applications of the 
spherical trigonometric formulae are rather limited in 
number. 

Five of the early chapters, “The Geometry of the 
Sphere,” “The Celestial Sphere,” “Right Ascension,” 
“Mean Time” and “Determination of Position on the 
Earth,” contain information needed as background by 
the student of navigation. Some of the terms used 
and the definitions given differ from standard Ameri- 
can practise, enough to decrease considerably the 
value of the book to a person in the armed forces of 
the United States. For example, “true bearing'^ as 
defined by Smart is identical with “azimuth” as de- 
fined by the U. S. Navy; each ia measured from the 
north point of the horizon to the east to 360^. “Azi- 
muth” as defined by Smart is measured from tihe north 
point of the horizon in the northern hemisphere, 
from the south point of the horizon in the southei^ 
hemisphere; in either ease, it is nmiMttired io the etMt 
or to the west to 1S0^ IW purposes of eompoM^ 
this defihitum is fie ^ 
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gflnta Uie British measure of the nautical mile, 6,080 
feet rather than the American, 6,080.27 feet. 

In the discussion of time, the author carefully clears 
up one point on which there bos been considerable 
confusion — the precise meanings of Greenwich Mean 
Time, Greenwich Civil Time and Universal Time, 
indicating the common usage of each in the United 
States and Great Britain. 

Ten to twenty problems are provided at the end 
of each chapter to illustrate the principles therein; 


answers are given to all in the back of the book. The 
four chapters making up the last quarter of the book, 
“The Stars,” Stellar Motions,” “Clusters and Nebulae” 
and “Telescopes,” also contain a minimum of descrip- 
tion. The material throughout the book is up to date 
and clearly presented. The book fills a need for a 
modern text in elementary mathematical astronomy. 

Charles H. Smilet 

Lapjd Obskevatoey, 

Brown University 


SOCIETIES AND MEETINGS 


THE AMERICAN PHYTOPATHOLOGICAL 
SOCIETY 

The summer meeting of the American Phytopatho- 
logical Society was held at Toledo, Ohio, on June 25 
and 26. The theme of the discussions and reports was 
“The Role of the Plant Pathologist in the War Pro- 
gram.” The activities of the War Emergency Com- 
mittee, which was appointed at the Dallas meeting, 
were thoroughly discussed and suggestions for future 
activities were made. Considerable factual informa- 
tion was given in reports of available fungicides, sub- 
stitute sprays and seed-treating materials and equip- 
ment priorities. 

It was brought out that the depletion of the ranks 
of scientifically trained men constitutes a serious 
menace not only to present essential services to agri- 
culture, but also jeopardizes the future because of the 
discontinuance of certain basic researches that are 
essential in furnishing a basis for intelligent action in 
plant disease control measures. 

It was pointed out that losses from preventable dis- 
eases are still appalling. Epidemics often rage un- 
checked because proper control measures either are 
not taken at all — ^because they are not adequate, or 
because information regarding control measures had 
not been disseminated widely enough and at the 
proper time boeause of lack of sufficient trained per- 
sonnel. One of the first and most important duties of 
plant pathology is prompt dissemination of informa- 
tion regarding the best available control measures. 
This responsibility can not be discharged properly 
under present conditions. A survey of the situation 
with respect to extension plant pathologists in the 
country indicates that very few states have an ade- 
quate extension service. Some states have no exten- 
^Qii plant pathologist at all, and some of the most 
important agrieoltural states have a single extension 
paihdogigt, when two or three are needed. In 
0^ very few states can the situation with respect to 
work; be considered satisfactoxy. Patiiolo- 
; do what they uoa by 


assembling and exchanging information, but the situ- 
ation can not be alleviated properly until more men 
are made available for this very important phase of 
insuring the nation ^s supplies of essential materials 
from economic plants. 

The following fields of research were cited as among 
those important to the nation’s war effort: A better 
organized nation-wide plant disease survey service, 
fostered by the survey subcommittee, for effective 
direction of crop protection programs; work on new 
and improved fungicides and crop protection methods 
led by the fungicide subcommittee; development of 
disease-resistant crop varieties with coordinated, local 
trials imder special subcommittees ; research led by the 
seed certification and seed treatment committees on 
problems basic to certification or treatment of seed 
and planting stocks to reduce losses from seed- and 
plant- borne diseases; research on rotations, chemical 
treatment and cultural management of soils to reduce 
losses from soil-borne diseases; coordinated research 
on virus diseases of plants with entomologists helping 
on insect carriers ; prompt investigation of newly dis- 
covered, potentially destructive plant diseases; re- 
search on diseast^s of new crops being grown to meet 
war-time shortages of oil, fibers, drugs, spices, etc.; 
more general study of soybean diseases ; and work on 
effective home-made dusting, spraying and treating 
equipment where commercial equipment is unavailable. 

It was brought out that the society’s national and 
regional war emergency organization was well adapted 
for prompt exchange of research information. The 
necessity for adequate, coordinated plant disease sur- 
vey work was repeatedly emphasized. Helpfulness of 
specialists in performing identifications for colleagues 
was commended. The Plant Disease Reporter was de- 
clared useful in facilitating such collaboration and for 
prompt dissemination of important new findings. 
Voluntary cooperation for adequate attack on many 
plant-disease problems was stressed. The tremendous 
national importance of plant disease eradication and 
oontirol programs was said to demand their xtuda^ 
Offici^cy during the mergen^« 
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The War Emergency Committee consists of an 
executive committee, representatives of five geographi- 
cal divisions, and members selected at large. Various 
subcommittees of the national committee have been 
appointed to take care of specific problems. The 
national committee is cooperating closely with the 
regional committees. 

ExectUive Committee: J. G. Leach, University of 
West Virginia; Eichard P. White, 636 Southern 
Building, Washington, D. C.; E. C, Stakraan, chair- 
many University Farm, St. Paul, Minn, 

The general objectives formulated by the committee 
are as follows : 

(1) To provide for more adequate plant disoaso quaran- 
tines, foreign and domestic, to guard against introduction 
and distribution of new and destructive disease organisms. 

(2) To intensify plant disease surveys to detect as soon 
as possible now disease introductions and to show where 
control efforts should be concentrated. 


(3) To summarise and codify known control measurea 
and make them available to extension men and growers 
in easily comprehensible form, and to encourage more 
adequate extension work in plant pathology, 

(4) To attempt to get necessary priorities on chemiealB 
and machinery used in controlling diseases. 

(5) To concentrate effort on necessary experimentation 
and research designed to improve the effectiveness and 
economy of plant- disease control measures, by cultural 
practices, chemical treatments and resistant varieties. 

(6) To summarize information regarding preservation 
of food and other products in storage and transit, make 
it available and provide for necessary studies to meet new 
situations. 

(7) To scrutinize present basic and long-time research 
projects with a view to procuring support for those that 
are designed to yield facts and principles on which impor- 
tant procedures are based and those that could not be 
interrupted without serious loss of materials, accumulated 
results and experience. 

(8) To maintain adequate personnel. 


SPECIAL ARTICLES 


THE EFFECTS OF JEJUNAL TRANSPLANTS 
ON GASTRIC ACIDITYi 2 

Although a number of investigators have tran.s- 
planted segments of jejunum into the wall of the 
stomach of animals for the purpose of observing the 
fate of such grafts, we are not aware of any published 
studies of the effects of such a procedure on gastric 
secretion. We wish therefore to report some observa- 
tions on the free and combined acidity of the gastric 
secretion and the pH of various parts of the mucosa 
of the stomach before and after implantation of a 
pedicle graft of the jejunal wall. 

Method: Mongrel dogs of both sexes were used for 
the experiments, which consisted in the resection under 
nembutal anesthesia of an area of the anterior wall of 
the stomach about 4x6 cm in size, midway between 
the oardia and pylorus, and the implantatibn into the 
resulting defect of a pedicle graft of upper jejunum 
with its circulation intact.. This was obtained by iso- 
lating a segment 6 cm in length which was then opened 
along its anti-mesenteric border and fastened in place 
by means of interrupted sutures of silk. The con- 
tinuity of the jejunum was restored by end-to-end 
suture. 

The gastric secretion of each animal had been ex- 
amined under nembutal anesthesia after 24 hours' fast 
at least once before beginning the experiments. At 
the time of operation direct measurements of the pH of 

1 Prom the Department of Surgery of the New York 
Hospital and Cornell University Medical College, New 

a This study was carried out under a grant from the 
John and Mary E. Markle Foundation. 


the surface of the mucosa at seven definite areas in the 
stomach were made by inserting electrodes of the Beck- 
man pH Meter through the defect in the anterior wall 
just prior to the implantation of the jejunal graft. 

Subsequent gastric analyses were carried out in a 
similar fashion and pH determinations were made 
from 45 minutes to four months after the implanta- 
tions, inserting the instrument through a gastrotomy. 
In two instances the transplant was then resected and 
further observations carried out. 

Control animals were subjected to operations of 
similar length, as well os to resection of an area of the 
anterior wall of the stomach, after which the defect 
was closed without transplant. 

The effects of this procedure on gastric secretion are 
most interesting, a striking feature being a reversal of 
the normal response to histamine in four of the five 

TABLE I 

pH oy Gastric Mucosa Buroas and Aftbr Jojunad 
Tuansflant 

Aybraob Fiourbb feom Kivb Animals 


Before transplant After transplant 



I 

II II I 



Pylorus 

4.0 

Anterior antrum 

5.0 

Posterior antrum .... 

4.3 

Lesser curvature .... 

4.8 

Greater curvature . . . 

6.1 

Fundus 

6.2 

Cardla 

4.4 

Composite averages .. 

4.8 


2.3 

2.3 

6.2 

6.4 

6.0 

3.7 

2.7 

6.7 

6.1 

6.1 

3.2 

2.7 

6.7 

6.6 

6.9 

1.9 

1.4 

6.2 

7.0 

6.9 

2.8 

1.4 

4.2 

6.8 

6*8 

3.5 

1.6 

3.6 

6.8 

6.8 

2.0 

1.6 

3.0 

4.0 

6.0 

2.6 

1.9 

4.9 


6.0 





I August 28, 1942 


SCIENCE 


m 


animals and a marked reduction in the fifth as demon- 
strated in the pH of the gastric mucosa of seven dif- 
ferent regions of the stomach. These values appear in 
Table I, reference to which indicates that while in the 
average figures for five animals the fasting pH shows 
little change, the level after histamine is considerably 
elevated following the implantation of the jejunal seg- 
ment. 

The effect on the gastric analysis is also consistent 
and definite. Here the average fasting free and com- 
bined acidities are diminished somewhat after the 
jejunal transplantation has been performed and a 
further decrease occurs following histamine (Table 
II). Particularly noteworthy is the fact that the com- 

TABLE II 

Gastric Analyses Before and After Jejunal 
Transplants 


Before transplant 

After transplant 


u 

b 
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0) 
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Fasting 

is 

aiS 
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fiS 
0.2 
C4XS 

bo 

e 
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as 

.si 

BB 

S3 
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C'l.s: 


Doff No, lti39 


Free 

60 

92 

70 

24 

12 

36 

5 

Gouibinert . . . 

::8 

44 

65 

26 

30 

Total 

98 

130 

135 

50 

48 

35 

Dog No, ]Sit 

Free 

60 

78 

90 

40 

20 

10 

(-oinblned . . . 


60 

44 

36 

22 

20 

Total 

116 

138 

134 

76 

42 

30 

Dog No. tSAZ 

Free 

no 

70 

87 

44 

30 

8 

(Mml)Ined . . . 

45 

Of) 

58 

40 

30 

32 

Tolal 

05 

130 

145 

84 

06 

40 

Dog No. 1887 

Free 

40 

35 

48 

60 

36 

36 

o>» 

(Combined . . . 

38 

34 

30 

20 

12 

Total 

75 

86 

04 

60 

56 

34 

Dog No. 1S8S 

Free ........ 

42 

60 

63 

60 

42 

30 

Com bined . . , 

50 

46 

40 

30 

28 

20 

Total 

92 

96 

103 

8Q 

70 

60 

Averages 

Free 

60 

68 

74 

39 

30 

15 

Combined . . , 

45 

60 

48 

32 

28 

23 

Total 

, 95 

118 

122 

71 

58 

38 


bined acidity is lower in each instance following opera- 
tion, indicating that the reduction in free acidity is 
not to bo explained on the basis of neutralization of 
the gastric juice by the alkaline secretion of the 
jejunal mucosa. 

These changes have been shown to occur within 45 
minutes of the transplantation and in the completely 
studied animals to persist for at least four months. 

In two animals when the effects of the transplant 
were established, it was then resected and further pH 
measurements carried out. These indicated that within 
one hour one animal, number 1723, showed the normal 
reaction to histamine, although the fasting pH re- 
mained slightly higher than before the graft was im- 
planted. In the other, number 1839, the pH of the 
mueosa and its reaction to histamine corresponded to 
the normal findings in all respects. 


Further studios of the effect of such transplants on 
other aspects of gastric secretion are in progress. 

Paul STarKO 
William DeW. Andeus 
Jere W. Lord, Jr. 

THE EFFECTS OF ANTI-MICROBIAL SUB- 
STANCES OF BIOLOGICAL ORIGIN 
UPON BACTERIAL TOXINS^ 

During recent years, the anti-microbial properties 
of various substances produced by different bacteria 
and fungi have been studied extensively and some of 
them have been utilized as chemotberapeutie agents in 
the treatment of infections of animals and man. 
Among the more important of these substances are the 
following: Pyocyanase, isolated from Pseudomonas 
aeruginosa by Loeb; penicillin, obtained by Fleming 
from PenicilUum notatum; tyrotbricin (gramicidin 
and tyrocidin) isolated by Dubos and Hotchkiss from 
Bacillus brevis; and actinomyein A and B isolated 
by Waksman from A. antibioticus. Although the 
action of these substances upon growth and survival 
of many bacteria and fungi is now well known, only 
scant information is available in regard to possible 
effects upon bacterial toxins. It has been stated that 
pyocyanase inactivates diphtheria toxin.^ Tyrotbricin 
and actinomyein A inhibit fibrinolysis by beta hemo- 
lytic streptococcus and plasma coagulation by patho- 
genic staphylococcus.® However, it is not known as 
yet whether these substances act directly upon fibri- 
nolysin and eoaguluse themselves. In the following 
communication, the results of experiments on the 
effects upon bacterial toxins of various anti-microbial 
substances of biological origin are presented. 

Tyrotbricin, actinomyein A, pyocyanase and di- 
methyl-benzylammonium chloride (Zephiran) were 
tested for possible antitoxic activity. The latter sub- 
stance was included because it is a mixture of alkyl 
radicals from CfiHi 7 to CigHay as contained in the 
corresponding fatty acids of cocoa nut oil. Tetanus 
toxin was diluted either in buffer solution (pH 7.2) 
or in infusion broth and then mixed with appropriate 
amounts of the respective substances. The mixtures 
were injected subcutaneously into the leg of white 
mice (18 to 24 g) either immediately or following 
incubation of 37® C for various periods of time. The 
animals were observed daily for the development of 

1 The author wishes to express his appreciation to Br. 
B. F. Robertson, associate medical director, Merck and 
Company, for tyrotbricin and pyocyanase; to Br. Edwin 
F. Voi^, Director, Human Biological Division, Lederle 
Laboratoiea, for tetanus and diphtheria toxin; and to 
Br. Selraan A. Waksman, State of New Jersey Agricul- 
tural ^ Experiment Station, Now Brunswick, for aetino- 
myciri A. 

* R. Emmerich, O. Loew and A. Korsehun, Zentr. Baku 
Pdrositenk., 31; 1-25, 1902; Okhubo, Z, Invmunifaes/., 6; 
428, 1910, 

8E. Heter, Froo. fioc. Eajp. Biol. Med., 49: 163**167, 
1942, 
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local or generalized tetanus and death. A few ex- 
periments were carried out with diphtheria toxin; 
guinea-^pigs weighing from 150 to 250 g were used in 
these studies. 

The experiments revealed that tyrothricin (0.05 
mg and less) has no immediate effect upon the 
toxicity of tetanus toxin. The mixture of tetanus 
toxin and tyrothricin causes tetanus just as tetanus 
toxin alone. However, tyrothricin has a marked 
effect upon tetanus toxin which has been diluted in 
physiological salt solution or in buffer solution and 
kept either at 37° C or 4° C for 24 hours or 
more. Such a diluted toxin loses rather rapidly 
in toxicity, Tyrothricin in amounts of 0.05 mg to 
0.000005 mg partially or completely inhibits this loss 
of toxicity of tetanus toxin. In one particular ex- 
periment, for instance, diluted tetanus toxin, which 
had been incubated together with tyrothricin at 37° C, 
caused tetanus and death, whereas the tetanus toxin 
control had become completely devoid of toxicity. It 
is interesting to note that tyrothricin also inhibits the 
loss of toxicity of tetanus toxin which has been ex- 
posed to heat (55° C). In regard to the mode of 
action, it may be pointed out that tyrothricin is a 
mixture of two polypeptides, namely, gramicidin and 
tyrocidin, and that peptones likewise inhibit the loss 
of toxicity of diluted tetanus toxin.'* No evidence was 
obtained that tyrothricin increases the toxicity of 
tetanus toxin per se. It does not prevent the neutral- 
ization of tetanus toxin by the homologous antitoxin. 
Tyrothricin also inhibits the loss of toxicity of diph- 
theria toxin which has been diluted, in physiological 
salt solution or buffer solution and kept at 37° C 
or 4° C. 

Actinoniycin A, an orange-colored pigment with 
marked bacterio-static activities, has no effect upon 
the toxicity of cither diphtheria or tetanus toxins : in 
amounts of 0.005 mg and less, it neither prevents the 
loss of toxicity of these toxins which have been diluted 
in physiological salt solution, nor does it inhibit or 
enhance their toxicity. 

Pyocyanase exerts a definite effect upon tetanus 
toxin. A preparation of pyocyanase was obtained 
from Merck and Company through the kindness of 
Dr. D. F. Robertson. It is a brownish, black slave- 
like material, soluble in ether and alcohol, but mainly 
insoluble in water. Following incubation for 24 to 48 
hours, this pyocyanase preparation in amounts of 1 
mg inhibits the toxic and lethal effects of tetanus 
toxin. This effect takes place in the presence of broth. 
Injection of tetanus toxin immediately after the addi- 
tion of pyocyanase resulted only in a slight delay of 
the appearance of signs of tetanus. 

Zephiran, too, exerts a definite effect upon tetanus 
Halter, ZeiUchr, Eyg* InfeUiensisf.^ 118; 245-S6S, 

1936. 


toxin. In dilution of 1 : 10,000, it completely prevents 
the toxic effects of tetanus toxin in mice, even when 
the toxin is injected immediately following the addic- 
tion of this substance. It is important to note that 
the effects of zephiran upon tetanus toxin are some- 
what inhibited in the presence of infusion broth and 
even more so in the presence of human serum. 

The foregoing experiments revealed that certain 
substances of biological origin with marked anti-mi- 
crobial properties, such as pyocyanase and zephiran, 
inhibit the in vivo effects of tetanus toxin. Whether 
or not they irreversibly inactivate the toxin and 
change its antigenic pattern, remains to be deter- 
mined. Certain others, such as tyrothricin, inhibit the 
loss of toxicity of tetanus and diphtheria toxins which 
have been diluted in physiological salt or buffer solu- 
tion. The effects upon other bacterial toxins need 
further investigation, and it remains to be seen 
whether the antitoxic properties of antimicrobial sub- 
stances of biological origin can be utilized with effi- 
cacy and safety in the treatment of localized and gen- 
eralized infections in which bacterial toxins play an 
important role. 

Ebwin Nktkr 

DzeAHTMENT OV BACTERXOtOGT Or CHIL0EEN 'S 

Hospital and Univbesity or Buffalo 
School of Medicine 

CAROTENOIDS OF TELIAL GALLS OF 
GYMNOSPORANGIUM JUNIPERI- 
VIRGINIANAE LK.^ 

The rust fungus Gymnosporangium juniperi-vir- 
ginianae Lk. infecting the common juniper (Juniperus 
virginiana L.) forms caulicolous galls, globoid or reni- 
form in shape, varying in diameter from 5 to 30 mm 
or more. The aeeiospores produced during the sum- 
mer on the cultivated apple are transferred to the 
juniper and cause infection. The mycelium remains 
dormant until the following spring when the telial 
galls become visible. These galls grow throughout the 
summer, mature in the fall and give rise to the telio- 
spores the next spring.^ 

The mature galls used in this work were gathered 
when the telia were 1 to 2 mm in diameter by 5 to 10 
mm long. The galls ranged in size from 10 to 50 mm 
in diameter and were of a cedar-brown color, while the 
telia were of a deeper reddish brown. 

The leaves of the juniper contained 60 per eeat 
water at the time of gathering the galls, while the 
galls contained 68 per cent water. The color of the 
interior of the galls when opened was pale green near 
the rind, while the body was light yellow. On ex- 
posure to the air, however, this color deepened %o 

t Ooutribution No. 274 from the Depaiteeiit of Ckm- 
istry. 

L. Stevens, <<The PuUgi Whkh Cause 
ease.^' Ha<un}llau,.XIIi2L , . . - ■ ; , i /. 
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orange-yellow. Microscopic examination of tbe 
cmshed galls showed that they consisted largely of 
teliospores and mycelium with the color conUncd to 
the teliospores. 

Entire galls weighing 10 to 15 g were diced, weighed 
and placed in Erlennieyer flasks. One hundred ml of 
saturated alcoholic potash was added and the whole 
refluxed for one-half hour. The gall residue was sepa- 
rated by suction filtration and the residue mixed in a 
Waring blender for 2 minutes with 50 ml of alcohol. 
The mixture was again refluxed for 15 minutes and 
the alcoholic extracts combined. 

Complete removal of all the carotenoids present was 
accomplished with three extractions, using small 
amounts of petroleum ether (b.p, 30-60^). The pig- 
ments were epiphasic against 90 per cent. ^methanol, 
indicating the absence of free or esterified xantho- 
phylls. 

The combined petroleum extracts were dried over 
anhydrous NaaSO^ and brought to u small volume by 
distillation in vacuo. They were then chromato- 
graphed by the Strain^ technic, using as adsorbent 
a mixture of MgO and Hyflo Super Cel (1:1). Only 
two zones separated. The lower zone was subse- 
quently shown by spectrum analysis to be P-enrotene. 
The upper, more strongly adsorbed red-orange zone 
had. absorption maxima in petroleum ether at 4600 A 
and 4900A with a minimum at 4800A. The latter 
pigment, by its behavior on the adsorbent and its 
absorption spectrum, appears to be identical with 
Y-carotene. 

The total carotene concentration of the gall was 
3.31 mg per 100 g, of which 36 per cent, was P-caro- 
tene and 64 per cent, the v-isomer. By comparison, a 
similar chromatographic study of the leaves gave 4,03 
mg per 100 g of total petroleum-phasic carotenoids 


distributed as follows: 7 per cent, a, 83 per cent. P 
and 10 per cent, v-carotene. Small amounts of 
xanthophylls were present in the leaves, but these 
were not investigated.^ 

The remarkably high content of the Y-isomer in the 
gall is of particular interest. This isomer is quite rare 
in plants, constituting only 0.1 per cent, of the total 
carotene prepared from ordinary sources.® Small 
amounts have been found in apricots {Prunus armen- 
iaca).^ Mackinney^ has reported the marsh dodder 
(Cuscuta salina) to be a relatively rich source. Emer- 
son and Fox* found a remarkably high concentration 
of Y-carotene in the male gametangia of the aquatic 
Phycomycete Allomyces. The latter workers point 
out the probability that “carotenoids tnay play im- 
portant biological roles in sexuality and the process 
involved in the metabolism of reproduction.^' 

The gall described is the richest source of Y-carotene 
which has come to the attention of the authors. 

Summary 

In an investigation of the pigments of the telial 
galls of the common rust fungus C ymnosporanffium 
juniperi-viryinianae Lk. and Y-carotenes were 
shown to be the only carotenoids present, witli the 
Y-isomer predominating. The identification of v-caro- 
tene was based on its more characterLstic properties, 
behavior on an adsorbent, and its absorption spectra. 
Neither free nor esterified xanthophylls were present, 
and only traces of chlorophyll. 

The leaves of the juniper, besides containing chloro- 
phyll, showed the presence of a-, P- and y-carotene, 

B. L. Smits 
W. J. Peterson 

Department or Chemistry, 

Kansas State College 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


CHROMATOGRAPHIC ANALYSIS IN 
REVERSE 

The adsorption of substances from solution has 
generally been accomplished in one of two ways ; by 
shaking the solution with the adsorbent and then 
filtering or by means of a chromatographic adsorption 
column. In the latter, the solution is allowed to per- 
colate Uirough a column packed with an adsorbent and 
the various adsorbable substances in the solution form 
bands in the adsorbent column, which can later be 
removed and eluted separately. 

B^ause of the recognized value of chromatographic 
a modifloation of this technique found in 
U apjfK&avs to have interesting poseibil- 

MM. OMn., i05: 628, l«84j ibid., 


ities as a research method. This modification consists 
in reversing the usual Zwett technique. Instead of 
passing the solution through the adsorbent column and 
then separating the bands by washing, the solution is 
placed in a tube and the adsorbent allowed to settle 
slowly through it, a small portion at a time. The 
powdered adsorbent falling through the solution sets 
up eddy currents which mix the solution sufficiently. 

Tswett has reported the presence of the xantho- 
phyll, rhodoxanthin, in Juniperus virginiana. CompU 
rend., 162; 788, 19X1. 

« R. Kuhn and H. Brockmann, NaturwUs., 21 : 44, 1938 ; 
Ber., 665 407, 1933. 

^ Brockmann, Z. phpsioh Chem., 216; 45, 1933. 

t G, Maekiimey, Jour. MM. Chem., 112: 421, 1936. 

• B. Itomson and B. Xu Fox, Proc. Mopat Soe. LoMon^ 
12S; mo. 
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Tubes of various sizes may be used. Best results 
have been obtained using tubes of 4 to 12 mm inside 
diameter and 100 cm long. The tube is mounted 
vertically. This is important, since otherwise the solid 
will tend to pile up unevenly on the bottom and will 
not settle uniformly through the solution. A small 
funnel is attached with a rubber tube to the top end 
and the bottom is closed with a cork. Placing a fun- 
nel at the top of the tube makes it easier to add the 
adsorbent to a small tube without spilling. It also 
allows the powder to be wetted by the solvent and to 
fall slowly through the narrow neck of the funnel in 
such a way that it does not enter the tube in lumps. 
Six or more inches of the tube (depending on the 
total length) are filled with pure solvent and the 
solution to be treated is carefully poured on top of 
it. The tube is filled completely, the liquid extending 
up into the small funnel to a depth of several centi- 
meters. The powder is added in equal measured 
anmunts of 0.2 to 1 gram. The accuracy of separation 
which is desired determines the size of the portions, 
and this in turn depends on the width of the tube, the 
quantity of substance to be adsorbed and the ease 
with which it is adsorbed. 

In a solution containing three adsorbable sub- 
stances, A, B and C, whose affinity for the adsorbent 
decreases in the same order, a portion of adsorbent 
setUing through the solution will adsorb substance A 
first. The following portions will continue to adsorb 
A as long as any remains in solution. When A is re- 
moved further adsorbent will begin to adsorb B and 
finally C in succession. If such substances are colored, 
the column of the settled layers of adsorbent thus built 
up will be found to be colored by A on the bottom, 
then by B and finally by C, while the top layer will be 
entirely colorless if an excess of adsorbent has been 
added. It is interesting to observe by this method that 
more strongly adsorbed solutes are eluents for less 
strongly adsorbed substances. This fs, of course, 
obvious by definition, but is clearly demonstrated in 
the apparatus described. When several portions of 
adsorbent have passed through the tube and have 
adsorbed all substance A from the upper part of the 
tube, some will still remain in the lower portion. 
The next portion of adsorbent will adsorb substance 
B in the upper part of the tube and, as it falls further, 
will lose the color due to B and assume the color due 
to A because the B has been eluted by the more 
strongly adsorbed A remaining in the lower part of 
the tube. When finally all the A is gone and B is 
only present in the lower parts of the tube, the 
process is repeated by C being adsorbed at the top 
and then being eluted by B as it falls into the lower 
end of the tube. 

The relative adsorptive abilities of two diif^j^t 


materials can easily be determined by adding first one 
and then the other. When colored materials are 
being adsorbed, the least effective adsorbent will be 
least colored and will also serve to mark the positions 
of adjacent portions of the more active adsorbent. This 
effect can be utilized by using a non-adsorbing white 
powder with colored substances and a colored non- 
adsorbent when colorless substances are being treated. 
The addition of a small amount of such inert material 
between portions of adsorbent in this way very 
clearly indicates their position in the column thus built 
up and is a help in correctly sectioning it at the end of 
the experiment. 

After the last portion of adsorbent has settled, the 
solvent can be carefully poured off and the tube al- 
lowed to drain. Then the cork is removed and the 
whole core pushed out and sectioned into its com- 
ponents. It is better to add quite a little adsorbent 
above the last colored layer so that when the solvent 
is poured off, just a little of this unimportant mate- 
rial will slide down the tube with the solvent while 
the desired portion of the core is not disturbed. 

Investigation of this matter has been an incidental 
result of other work, the more pressing nature of 
which has, as yet, precluded further development of 
its potentialities. However, it is thought that the 
method has wide possibilities as a research tool in 
the field of adsorption analysis and may prove to be 
applicable to cases not amenable to methods pre- 
viously described. Consequently, this method is 
brought to the attention of other research workers 
with the hope tiiat those having the knowledge of the 
pitfalls and advantages of adsorptive procedures will 
investigate and develop it further. 

Arnold Lowman 

OALiroBNiA Packing Coepoeation, 

Emeeyville, Calif. 
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ANALYTIC GEOMETRY 

By OHABLES H, LEHMANN, Instructor in Mathematics, The Cooper Union School of Engineering. 

Ample solid, and a careful presentation of plane analytics. Prerequisites are the usual preparation in 
elementary geometry, plane trigonometry and the essential parts of college algebra. The explanations 
are full; the arrangement of the material such as to facilitate quick access to any desired topic; the 
book is flexible enough to have a variety of uses. 425 pages; 199 illus.; 6 by 9; $3.75 

MATHEMATICS OF MODERN ENGINEERING. Volume II. 

By ERNEST G. KELLER, Mathematical Staff Engineer, Lockheed Aircraft Corporation. 

This book presents some of the important mathematical engineering which engineers themselves have 
chosen as valuable for them to know. It covers engineering dynamics and mechanical vibration, an 
introduction to tensor analysis of stationary networks and rotating electrical machinery, and non-linear- 
ity in engineering. (Volume I, by Doherty and Keller, was published in 1936. It covers the mathe- 
matical formulation of engineering problems, basic engineering mathematics, vector analysis, and Heavi- 
side’s operational calculus. $3.50.) 309 pages; 92 Ulus.; 6 by 9; $4.00 

ORGANIC CHEMISTRY 

By REYNOLD 0. PU80N, Professor of Organic Chemistry, and HAROLD B. SNYDER, Assistant 
Professor of Chemistry; both at the University of Illinois. 

This volume has been designed for a two-semester introductory course. In the second part of the course, 
the student not only learns new facts, but also must reorganize and reassociato those already learned. 
The meeting of facts and ideas in new contexts and tho necessity of forming new assobiationa among 
them brings the student much more rapidly to the point where he can begin original and independent 
work in organic chemistry. 606 pages; 6 by 0; $3.50 

PRINCIPLES OF RADIO 

By KEITH HENNEY, Editor, Electronics.^* 

This is an elementarpr book, combining both theory and practice — the ''how” and the "why” of radio. 
It starts at the beginning, with the fundamental principles of electricity, and gradually develops the 
subject of radio practice in a clear, logical and simple manner. The fourth edition includes the latest 
data on detection, ultra high frequencies, television, radio- frequency amplifiers, vacuum tube detectors, 
antennas, and all other recent developments. Yourth Edition: 549 pages; 310 Ulus.; 6i by 81; $3.60 


ORGANIC REACTIONS 


Edited by ROGER ADAMS, Professor of Orponto Chemistry and Head of the Department of Chemistry, 
University of Jllvnois. 

A long-awaited book by a group of the most prominent men in the field. It is designed for use by ad- 
vanced students in the subject, and by all industrial investigators. Each chapter is thorough and com- 
plete; evaluations of the subjects under discussion are offered, and typical examples of the various 
procedures are given. 391 pages; 6 by 9; $4.00 
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SCIENCE NEWS 

Science Service, Washinffton, D, C. 


MKDICAL care of the fighting forces 

OF THE UNITED STATES 

Splendid provUions for the medical care of our armed 
forces have boon made. 

The medical corps of the Army and Navy have been 
trained and strengthened to meet the medical needs of 
our fighting ft)rces in days to come. More than that, 
throughout the country, in universities, scientific research 
institutions, and research laboratories of commercial com- 
panies, a groat organized effort is in process. Our medi- 
cal officers are being equipped with the latest and most 
improved resources of medical science. 

Discoveries made between the last war and this have 
lessened enormously the risks of fatalities and disable- 
ment from wounds. Treatment with sulfanilamide and 
other sulfonamide drugs has been shown to yield results 
which promise better than 50 per cent, reduction in mor- 
tality from wounds and wound infections compared with 
the last war. 

At the present moment eight teams, each consisting 
of highly skilled surgeons and bacteriologists, are at work 
in hospitals in Boston, Now York, Baltimore, New Or- 
leans, Nashville, Detroit, and Akron, studying the best 
choice of these drugs, the best methods of their applica- 
tion, the best methods of supporting treatment. The 
cases which they study are derived from traffic accidents, 
accidents in industrial plants, chosen because of their 
similarity to those which are encountered in warfare. In 
eight other institutions, fundamental questions of infec- 
tion and wound healing are being investigated by skilled 
laboratory personnel. 

Another formidable menace to fighting men is the con- 
dition known as * ^ shock. It may arise from wounds 
and loss of blood. Failure of the heart and circulation 
is its most prominent feature. It is treated by rest, heat, 
morphine and blood transfusions. In * * shock, ^ ^ the blood 
vessels apparently lose their capacity of retaining the 
fluid of the blood within them, hence the necessity for an 
artificial replenishment of this fluid. 

Salt solutions, injected into the blood vessels, leak out 
at once and are only momentarily effective. Whole 
human .blood is effective but under field conditions is 
largely unobtainable. Stores of human blood plasma, 
either liquid or reduced to dry powder by special arts 
of desiccation, have been accumulated and are ready to 
the armed forces in field, and the evacua- 
tion and general hospitals. 

The most effective constituents of blood plasma in com- 
batting shock are proteins. Of those the albumin is most 
important because it is present in largest amount and 
has the greatest capacity for holding the fluid in which 
it is dissolved within the blood vessels. The briUiant 
work of a group of investigators at Harvard has resulted 
in the development of methods by which the albumin of 
human blood plasma is separated in a state of high pur- 
ity and high concentration and can, with a minimum of 
difficulty, be distributed to army surgeons. 


Great work is being done by blood donor centers. Ac- 
quisition of supplies of human blood requires extensive 
organizations of citizens, physicians and technicians. 

They make one think of the millions of gallons of beef 
blood which are being thrown away yearly in our slaughter 
houses. If beef albumin could be prepared in such form 
and BO pure as to be harmless when injected into man, 
an unlimited supply of an essential therapeutic agent 
would bo made available with infinite saving of money 
and human effort. Harvard investigators are now de- 
voting intensive efforts toward this goal ; the results thus 
far obtained give encouraging promise of success. 

Airplane design has achieved incredible capacities for 
speed, altitude and maneuverability. These involve the 
subjection of our flying personnel to strains and stresses 
for which the liuman body seems never to have been 
designed. 

Perhaps the most important task which confronts mili- 
tary medicine of today is that of learning how to equip 
the flyer wdtli the means of protecting himself against the 
conditions to which the perfections of his plane subject 
him. Ho must bo prepared to resist rapid changes of 
temperature, from tropical heat to most intense arctic 
cold; to rise quickly from sea level to heights five to 
seven miles up — ^heights at wliich the breathing of pure 
oxygen, unless under pressure, will not maintain life. 

In dive-bombing, for example, he must bo able to with- 
stand the terrific strain of suddenly reversing the direc- 
tion of flight at speeds of hundreds of miles an hour. 

To such physical strains are added the mental and 
nervous tension of life and death combat in which hia 
every sense must be alert. 

Much has already been done in devising mechanical 
equipment to overcome these difficulties. More remaina 
to be done. Guided by the studies of the Committee on 
Aviation Medicine, the Coimnittoo on Medical Research 
has arranged for the installation of elaborate equipment 
and the employment of physiologists, physicists .and physi- 
cians in a dozen universities where these problems are 
being and will continue to be studied under conditions 
most favorable to success. 

If victory in this war is to he achieved by air supe- 
riority, you may be certain that that superiority will de- 
pend upon the learning of the physiologist as well as upon 
the genius of the engineer. 

Those are only a few instances of the researches that 
our investigators are conducting. Search is under way 
for new and more effective means for the prevention and 
cure of malaria and other infectious diseases; of coping 
with possible gas poisonings; new drugs are being dii- 
eoverod and invented, some of which seem to giii^e amaaittg 
promise. What will emerge from all this effort W »dt \ 
only increased capacity to fight this war hut the ^ 

tion of a body of scientific medical knowledge wMeh din 
not fail to bo of permanent value to us 
AXss>B, . Chairman of m cm 

■OjJ^ of 



WST S8, IMS 


SCIENCE-^ADVESTISEMENTS 


9 




PULFRICH PHOTOMETER 

(Arranged as Colorimeter) 

This instrument is designed for colorimetry with- 
out comparison solution. It measures the absorp- 
tion occurring in different wave-length regions with 
a degree of precision formerly obtainable only with 
a spectro-phci^eter. The results are rapidly de- 
termined by OTC measurement without variation of 
the depth of liquid. 

Additional accessories equip this instrument as a 
Nephelcmieter, and Glossimetcr. Literature will be 
gladly sent on request. 

(Prompt delivery from stock) 

CARL ZEISS INC. 

4ti Fiftli AvcnuCf New York 

m ■». HttI itrwt. Lm 
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EGG PRODUCTION 

ExFKftiMEKTAL attempts to increase egg production 
from German hens by feeding them female sex hormone 
are described in a nearly year-old copy of the German 
journal, Die t/mschaa, which has been received in Wash- 
ington, after lying no one hnows where, since several 
months before the entry of the United States into the war. 
They are reported by an experimenter named Lothar Zirn- 
giebl, whose address and connections are not given. 

Herr Zirngiebl states that ho was interested in trying 
the hormone when a notable decline in egg production, on 
the part of Gorman hens generally, set in during the 
spring of 1941. He claims that one group of 14 hens 
brought its daily production from only one or two from 
the entire penful up to as many as eleven eggs a day. 
The weight of individual eggs also showed a notable 
increase. 

However, results of this experiment can not be taken 
as conclusive. Aside from the small number of hens in- 
cluded in the experiments, the circumstances precluded 
the close supervision necessary for good scientific work. 
The hens did not belong to the experimenter; he had to 
persuade a not-too-cooperative owner to let him use his 
birds. Furthermore, there was no control group: there 
should have been an equal number of hens fed and treated 
in exactly the same way except for the addition of the 
hormone to their feed, for comparison. Without such 
control animals, biological experiments are not usually 
considered reliable. 

. Finally, there is that matter of the general decline in 
egg production. It may have been statistical rather than 
biological. After the first World War, German country 
people would tell an American visitor, after they got to 
know him well enough; ‘^Tho blockade? Well, it was 
hard on folks in the cities, but here on the land we didn ’t 
fare too badly. They sent food requisitionors around, 
but there were ways of evading them. For instance, we 
ate eggs as soon as th(*y were laid, and then told them 
our hens had stopped laying. ^ * 

Perhaps something of the kind is going on again. Not 
even the Gestapo can keep a nose in every nest. — F iunk 
Thone, 

POWDERED VEGETABLES 

The convenient small cans of strained vegetables for 
babies may bo out for the duration, but mothers will not 
be forced themselves to cook and strain tho baby's vege- 
tables. Dried, powdered vegetables can be safely substi- 
tuted for infant feeding, according to Dr. Reuel A. 
Benson, professor of pediatrics at the Now York Medical 
College. 

Convenience is not the only result expected from Dr. 
Benson's findings. Babies and small children in war- 
devastated regions are particularly in need of vegetables 
in easily digested form. Many more of them will be able 
to get those foods, because from eight to ten pounds of 
fresh vegetables are reduced to one pound by dehydra- 
tion, with consequent saving in shipping space. That 
even two-day-old infanta can be safely given the pow- 
dered, dried vegetables when suitably diluted with water, 
is announced in a report appearitig in the Af(shi>oH of 
Pediatrics. 


Babies under four months of age are usually not given 
vegetables, even strained ones, because of the difficulty at 
that young age of swallowing solid foods. Dr. Benson 
does not recommend routine use of the powdered vege- 
tables for very young infants. The fact that eighty-four 
newborn infants were able to take tho dehydrated vege- 
tables from the second to tenth day of life without harm 
shows, however, that they may be safely given to older 
babies. Tho powdered, dried vegetables were also given 
to thirty four older infants and thirty-six older children 
without any trouble. Tho drying process does not appre- 
ciably lessen the nourishing value of the vegetables except 
for loss of anti-scurvy vitamin C. 

Tho dried vegetables may be given in more concen- 
trated form to counteract constipation in infants and 
children. Powdered vegetables may also be useful for 
allergic children, since the process may alter tho protein 
content somewhat as the protein in evaporated milk la 
altered so that it causes less sensitivity than fluid milk. 

SYNTHETIC RUBBER PLANTS 

By making steam do two jobs instead of one in the 
new synthetic rubber plants, electric power will be 
created, enough not only to run the entire plant and 
neighboring works but with some to spare which will be 
added to the regular public utility linos to help supply 
other war industries. This is the message given by P. 
H. Stohr, of the Westinghouse Electric and Manufactur- 
ing Company, which is making the turbine generators for 
this purpose. 

Steam is plentiful about plants making butadiene and 
styrene for Buna 8 rubber, for it is needed in the chemi- 
cal processes. By passing it first through a turbine and 
then through the chemical vats, all the necessary chemical 
work is done and a large amount of power is created aa 
a ** by-product. " This power is in excess of the plant's 
needs, so that instead of taking precious power from the 
public utility lines, tho plants will actually deliver power 
to them. 

Three generators are now building, one of 35,000 kilo- 
watts, two of 40,000 kilowatts. They take steam at 750 
to 850 pounds per square inch and deliver it to the chem- 
ical line at 175 pounds. These generators and others 
to bo built will be installed in the first four large syn- 
thetic rubber plants in this country, scheduled for com- 
pletion in 1943. The output of all the Buna 8 plants at 
the end of 1943 is expected to be at the rate of 360,000 
tons a year. With other plants to be built, synthetic 
rubber production is expected to approach the 1,000,000 
ton-a-year rate by the end of 1944. 

OILS FROM FRUIT PITS AND STONES 

Hrmember how you saved prune pits during the first 
World War? It looks now as if fruit pits and stonec 
are going to be put to use again, though in a different way 
and for another purpose. What they wanted, in 19X7"18> 
was the shells, for gas mask charcoal. They have plenty 
of that now. 

What *8 wanted in this new war are the kemeJe Within 
the pits, for the oU they contain. Such special oBa an 
sweet almond oil, formerly itnported, are on tlie list ot 
war-shortages now, and the oils from aprieet, peach Afii 
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clierry kernels resemble this rather closely. Prune-kernel 
oil would do nicely, too, but not many prunes are pitted 
at the processing plants. 

It U not likely that housekeepers, restaurant owners 
and mesa officers will bo asked to save fruit pits this 
time. It is easier and far less expensive to go to the 
concentrated, quantity sources, the canneries and fruit- 
drying plants, where fruit pits have long been a useless 
waste, fit only for burning under the boilers. In normal 
times, the expense of cracking the pits and extracting 
and refining the oils has been too great, but with the 
price of oils much higher it seems worth while to install 
the necessary machinery. 

Another source of vegetable oil that is recommended 
for industrial attention is the avocado. This fatty fruit 
has been steadily gaming in favor during recent decades, 
but as yet there is no really good, paying outlet for the 
disposal of culls and damaged fruits. Avocado oil is very 
much like olive oil in quality and flavor. Incidentally, 
despite the large quantities of olives raised in the West, 
domestic olive oil has never supplied more than five per 
cent, of tiie American market. 

So-eallod rice bran oil has also received comparatively 
little attention. If ways can bo found to prevent it from 
turning rancid, according to chemists of the Department 
of Agriculture, it can bo used as a substitute for the now 
scarce vitamin-rich sardine oil in animal feeds. 

MENTAL HYGIENE 

Prrvention of crime and delinquency, successful treat- 
ment of problem^’ and backward school children, and 
the early detection and prevention of serious mental dis- 
orders have resulted from the pioneer work of the Suffolk 
County Healtli Department of New York, in setting up a 
mental hygiene program for rural areas. An encouraging 
report of its first yearns work is given by Dr. George M. 
Lott, director of the Suffolk County Mental Hygiene 
Division, the first of its kind to be organized by a county 
health department. Dr. Lottos report appears in Public 
Health Beports of the U. 8. Public Health Service. 

In its work of prevention, the Suffolk County Mental 
Hygiene Clinic sOrves as a sort of classroom for parents 
and teachers, and a conference room, as well as a clinic. 
When a problem child is referred to the clinic, for in- 
stance, his teachers, his family doctor, the school nurse, 
and any one else interested in his welfare may all meet 
together and plan a cooperative program of treatment. 

This method is not only valuable to insure cooperation 
among the various people and agencies involved in a case, 
but it provides a program of education in the principles 
of mental health. Several cases of delinquent ' ' boys 
are reported by Dr. Lott where such prompt cooperation 
and treatment undoubtedly saved them from reform 
sobool or jail. The importance of re-educating parents 
is illustrated in several cases where a normally intelligent 
child was failing in school. 

ITEM$ 

AaRtki. spread of two dangerous diseases, rabbit fever 
(tularemia) and Bocky Mountain spotted fever, is now 
tuq»6etod as a result of a d^overy by Clmrles Joyce, 


Iowa State College entomologist, and Gaines W. Eddy^ 
now of the U. 8. Bureau of Entomology and Plant 
Quarantine. It was found that the nymphs and larvae 
of the common rabbit tick appeared on 29 kinds of birds 
examined at the Tama Indian Heservation. Although 
rabbit ticks rarely attach to man, and are therefore not 
directly responsible for transmitting the diseases, it is 
believed they spread the diseases among rabbits. From 
this reservoir of infection the diseases may spread nat- 
urally to other species of ticks, such as those which carry 
spotted fever. On one brown thrasher the entomologists 
found 495 young rabbit ticks, and 2,111 were removed 
from 24 of these common song birds. Hosts for the 
young rabbit ticks were found to include also the cat- 
bird, indigo bunting, wrens, towhee, robin, and other 
species of ground-feeding birds, 

X-RAY machines that will stand up to hours on qnd of 
hard use under the severe conditions of military service 
and be perfectly safe, are assured by rigorous tests car- 
ried out by the National Bureau of Standards. The 
requirements are so severe that most machines fail to 
make the grade the first time they are tested. Then they 
must be remodeled and often the new model fails also. 
Sometimes models have been sent back half-a-dozen times 
before a machine was produced that could meet the 
strenuous military requirements. These machines are 
used to test the physical fitness of inductees, to examine 
injuries at army hospitals, to test materials in shipyards, 
airplane factories and other plants producing war mate- 
rials. 

One part castor oil to one part ethyl colluloso is the 
■composition of the now plastic recently announced by the 
Hercules Powder Company to replace rubber in many of 
its uses. The new material has not the bounce of natural 
rubber, but there are many things for which rubber has 
been used which do not require this bounce — washers, 
gaskets, gloves, galoshes, garden hose, etc. It is esti- 
mated that sixty thousand pounds of rubber have been 
used in those ways annually, simply because it was cheap 
and plentiful. For all of them the new plastic is just aa 
good, and in some ways better. 

IjATebt note on how to make rubber last as long as 
possible comes in an announcement, in the Journal of the 
Canadian Medical Association, of a new formula for a 
lubricating jelly for surgeons' rubber gloves, catheters 
and other rubber supplies. The formula was worked out 
by Professor W. E. HacKenzie, assistant professor of 
pharmacy in the Ontario College of Pharmacy, at the 
request of the Canadian Hospital Council. It calls for 
starch, distilled water, sodium lactate and mercuric oxy- 
cyanide. The new jelly is needed not only because of 
the rubber shortage but because of the increasing short- 
age of gums and glycerine used previously in non-gieaay 
lubricating jellies for rubber supplies. It can be made 
in any hospital pharmacy for about 50 cents a pound 
and can be sterilized under steam pressure. It does not 
deteriorate on storage, nor does it harm either rubber or 
human tissues. It eontam an anti-baeterial substance, 
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SCIENCE IN BRITAIN^ 

By Sir RICHARD ORBOORY, Bt, F.R.S. 


The British Association for the Advancement of 
Science was founded in the year 1831. In the same 
year the world-renowned naturalist, Charles Darwin, 
left England in HJi.S. Beagle as a member of the 
famous expedition to the Pacific. Between 1831 and 
1836 the expedition surveyed the South American 
coasts and adjacent islands, including the Galapagos 
Islands, and also the coasts of Australia and New Zea- 
land. Darwin recorded that the voyage was the most 

1 Prom the report of the British Association for the Ad- 
vanoement of Science. This is the English text of a 
broadcast recenUy prepared by the president of the asso- 
ciation for a senes of talks on British science given in 
South American programs of the British Broadcasting 
Corporation in Spanish and Portuguese. It outlines the 
peacetime activities of the association, some of which axe 
neoeesarily in abeyance now; it will therefore interest 
espeoiaRy those who have come into contact with the asso- 
eiation only during the war period. 


important event in his life and it determined his whole 
career. The geological and other natural history notes 
made by him during the voyage, especially along South 
America, were the basis of most of his later works. 

Exactly a century ago, Darwin prepared a short 
account of the facts observed by him which indicated 
relationships between different living things and sug- 
gested a common line of descent. Also, in the year 
1842, was published his great work on '^The Structure 
and Distribution of Coral Beefs, which gave the re- 
sults of his own observations of coral atolls in the 
Pacific and Indian Oceans, and threw new light upon 
their structure. He suggested that cores should be ob- 
tained by borings of such reefs in order to discover 
bow deep the coral rock extended below the limit of 
about thirty fathoms in which the coral organisms ean 
live. The British Association was the first body to set 
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such a project on fooi^ with the result that cores ob- 
tained at depths of more than a thousand feet were 
found to be built up of the remains of coral organisms 
living near the surface of the ocean. 

One of the chief characteristics of the British Asso- 
ciation is that of taking the initiative in promoting or 
undertaking scion tide investigations of this kind. This 
applies also to other movements of national interest to 
which the association gives its authority and appeals 
for support. The acquisition and preservation of the 
house in the village of Downc, Kent, where Darwin 
lived for forty years and wrote his great work on "The 
Origin of Species/^ was the result of such an appeal 
made at an annual meeting of the association by the 
president, Sir Arthur Keith. Darwin took up his resi- 
dence in the house exactly a century ago and died there 
in 1882. Through the generosity of a distinguished 
surgeon, Sir Buckaton Browne, the house and grounds 
were purchased in 1927 and transferred to the posses- 
sion of the British Association, with an endowment 
towards the mahitenance as a national memorial. The 
chief rooms have in them furniture and objects used by 
Darwin himself and are decorated to reproduce the 
surroundings in which he worked. Charles Darwin's 
home at Downe has thus now become a place of pil- 
grimage similar in character and contents to the home 
of George Washington at Mount Vernon, Virginia, and 
similarly brings thousands of visitors to the shrine. 

The British Association differs from other scientific 
societies in the fact that no professional rank or other 
technical qualification is required on the part of an 
applicant for admission to its membership. It is there- 
fore, open not only to scientific students and investi- 
gators, but also to any member of the community inter- 
ested in science. The association does not invade the 
field marked out by other scientific organizations, but 
provides comnmn ground on which representatives of 
tliem all can meet to discuss methods and results of 
scientific research and foster public interest in them. 

The objects for which the association was constituted 
are : to give a stronger impulse and a more systematic 
direction to scientific inquiry; to promote the inter- 
course of those who cultivate science in different parts 
of the British Empire with one another and with for- 
eign philosophers; to obtain a more general attention 
for the objects of science and the removal of any dis- 
advantages of a public kind which impede its progress. 

The legislative body of this parliament of science is 
a general committee of about seven hundred members 
who have qualified to serve upon it by the publication 
of contributions to the advancement of science. This 
committee has similar functions to those of the British 
Parliament, and it similarly elects the council and 
officers to act as a cabinet governing the association's 
affairs. 


The association meets annually as a corporate body, 
and the place of the meeting is decided by the general 
committee not less than two years in advance. Invita- 
tions to meet at particular places are sent to the asso- 
ciation by municipal and other authorities; and there 
are usually several of these awaiting acceptance every 
year. The average number of membership tii^ts 
issued at an annual meeting is above two thousand, but 
at some meetings the number has been more than twice 
as great. At every annual meeting many local resi- 
dents and others not professionally engaged on scien- 
tific work become members, and the expenses of the 
meeting are borne by the local authorities and their 
supporters. Since the foundation of the association 
in 1831 meetings have been held in most of the chief 
cities and towns of Great Britain, as well as in Ireland, 
Canada, South Africa, Australia and India. 

There are now thirteen sections of the association, 
each with its own president and secretaries, and to- 
gether they cover all branches of scientific knowledge. 
The sections meet separately for the consideration of 
their own special subjects, but two or more sections 
often meet jointly for the discussion of contributions 
of common interest. Communications to the various 
sections relate usually to the position of researches in 
which the authors are engaged and to problems arising 
out of them. 

Results of new investigations are often announced 
at the annual meetings and are sometimes of great 
scientific interest. For example, it was at the annual 
meeting at Oxford in 1894 that Lord Rayleigh and Sir 
William Ramsay announced the discovery of a new 
gas, to which the name argon was given, in the earth's 
atmosphere. This gas is now widely used to increase 
the life and efficiency of electric bulb lamps. Another 
similar gas, neon, afterwards isolated from the air, 
is used in electric discharge tubes for advertisement 
and other purposes. The discovery of the existence of 
the electron, upon which the transmission and recep- 
tion of electric waves used in all forms of radio com- 
munication depend, was announced by Sir Jo8e|fii 
Thomson at the annual meeting of the association in 
1897. Five years earlier. Sir Oliver Lodge had given, 
at the annual meeting, the first demonstration that 
electric waves could be used for signalling in the 
code, over a distance of sixty yards, through two in- 
ternal and one external walk 

At every annual meeting, research committees ore 
appointed to report upon particular subjects and prob- 
lems of scientific importance. These reports, presented 
at following meetings, constitute the most infiu^tisl 
part of the association’s activities. The work of these 
committees is entirely voluntary, but small fimuieiid 
grants are made to c^ver essential expenses* ^ 

one half of the total receipts for memben^ip tiekets 
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for aimiUil meetixigs have been devoted to scientidc in- 
vestigations by means of suoh grants, the total amount 
being about £1,000 a year. The association received 
no assistance from public funds, and possesses, there- 
fore, the freedom of service highly cherished by most 
British scientists. 

Through its research committees, the association has 
initiated many new • scientific movements which have 
afterwards been maintained from public and other 
funds. The Kew Observatory, now under the British 
Meteorological Office, and one of the most renowned 
institutions in the world, was placed at the disposal 
of the association by Queen Victoria just a century 
ago. The government at that time had decided no 
longer to maintain the building as an observatory and 
museum, for which purposes it had been built by King 
George III. In spite of its slender financial re- 
sources, the responsibility for maintaining the observa- 
tory as a center of work in meteorology, terrestrial 
magnetism and electricity, and related subjects, was 
undertaken by a committee of the association, and the 
results of this decision have influenced the progress of 
geophysical knowledge everywhere. Between 1843 and 
1872 the association made grants to the Kew Observa- 
tory amounting to £12,300, by far the largest total to 
any of its committees at any time in its history, and 
the whole of this amount was derived from the mem- 
bership subscriptions at annual meetings. 

Another example of work of international value is 
that carried out by British Association committees on 
electrical standards. Eighty years ago there were no 
generally recognized units or standards for the mea- 
surement of electrical resistance, current, electromotive 
force, quantity, capacity and similar values. The as- 
sociation undertook investigations of this subject over 
a long period of years, and the standards specified and 
constructed by its committees have become interna- 
tional, thus assisting trade and manufacture every- 
where. In all the principal countries of the world the 
same electrical units and standards arc adopted. The 
British Association was responsible for the institution 
of this uniform system. 

Reports of this kind, with the inaugural address 
given annually by the president of , the association, 
and the addresses delivered to the separate sections 
by their respective presidents, are now published in a 
quarterly review with the title, “The Advancement of 
Science,’^ instead of a bulky annual volume. The 
current issue of this review includes all the papers 
read at the Conference on Science and World Order 
Md in London in September of last year. The con- 
ference was arranged by tihe association’s Divisions for 
Social and International Relations of Science, and 


was attended by distinguished men of science and 
other citizens of more than twenty nationalities. This 
was the first occasion upon which representatives of 
science, administration and government met together 
to consider problems of the adjustment of progressive 
scientific knowledge to social action. 

The division was established in 1938 to further the 
objective study of contacts of science with social condi- 
tions, and to promote the welfare of human communi- 
ties by international understanding of them. It is 
empowered to hold meetings or conferences at any time 
with the view of attaining these objects ; and it repre- 
sents the response of the association for cooperation in 
the shaping of a social structure worthy of the powers 
which science has given to civilized communities. 
When General Smuts was president of the association 
at the Centenary Meeting in 1931, he pointed out in 
his presidential address on “The Scientific World-Pic- 
ture of To-day^’ that “One of the greatest tasks before 
the human race will be to link up science with ethical 
values, and thus to remove dangers threatening our 
future.” Every president since then has referred in 
his inaugural address to the social implications of 
science and the need for effective recognition of them. 
By the establishment of its new division the association 
lias adapted itself to the needs of the times, and pro- 
vided a new cooperative federation of thought and 
action on contacts of science with social and inter- 
national affairs. 

Every association for the advancement of science, 
constituted like the British Association and including 
not only scientific workers but also members of the 
community engaged in otlier pursuits, can take part in 
this development of its fields of activity. Freedom 
from any sort of political influence or domination is a 
characteristic of British scientific societies and is es- 
sential for the impartial study of social and inter- 
national problems. Since the British Association was 
founded, similar bodies have come into existence in the 
United States, Australia, New Zealand, South Africa 
and other countries, and all of them possess the spirit 
of cooperation for the increase of knowledge and the 
service of mankind. 

Meetings of the association outside Great Britain 
have always stimulated interest in science and its re- 
lationships to the community. There is nothing in the 
constitution of the association to prevent such meetings 
being held outside the British Commonwealth, or for 
delegates to be sent to a conference in any country. 
The expanded outlook represented in the new Division 
for the Social and International Relations of Science 
can give high public significance, as well as soientifiu 
aulhonty, to such a meeting anywhere in the world. 
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CORRESPONDENCE IN REGARD TO THE CEN- 
SORSHIP OF SCIENTIFIC JOURNALS 


Lkttbr from J. McKeen Cattkll, Editor op Sci- 
ence, TO Colonel W. Preston Corderman, 
Chief Postal Censor, Written from 
Lancaster, Pennsylvania, June 
27, 1942 

I SHALL be under obligations to you if you will give 
me some information concerning the censorship of 
seientihc journals. I am and have been for forty-six 
years editor of Science, a weekly journal devoted to 
the advancement of science. It is the ofQcial organ of 
the American Association for the Advancement of 
Science, with over twenty-three thousand members, in- 
cluding nearly all those in the United States who are 
engaged in scientific research. 

Science is made up each week on Tuesday, the 
copies are printed on Wednesday and Thursday, and 
are mailed on Thursday evening, the day of publica- 
tion being Friday. 

In accordance with instructions from your office, the 
pages of the issue for June 19 were sent to you on 
June 16, which was the earliest possible date. You 
returned the pages on June 19; they were received on 
June 20. It was necessary, of course, to print the 
journal before receiving the proofs from your office, 
and the copies were mailed as usual to subscribers in 
the United States and Canada on June 18. Copies 
for foreign countries were held pending your approval. 

You have not censored any part of the editorial 
pages, but you have censored three notes printed in the 
supplement among the advertising pages. This is 
syndicated material, supplied to Science by Science 
Service, Washington, D. C., and had all been printed 
in other journals. Two of the erasures (one of three 
words) concern matters of health which the Advisory 
Committee on Scientific Publications of the National 
Research Council has decided should not be suppressed. 

Now what are your instructions in regard to the 
copies for foreign subscribers? We can not possibly 
reprint the number with these unimportant omissions. 
Science, as you will note, goes to four hundred and 
sixty-one subscribers in sixty-one foreign countries. 
It is perhaps the most influential list of subscribers in 
foreign countries of any American magazine, going to 
libraries and leading scientific men. Shall we black out 
the pages that have been censored by your office before 
mailing the copies? This is possible, but by no means 
desirable. Shall we write to the subscribers in foreign 
oountries stating that, owing to the censorship in this 
country, we are unable to mail Science to them for 
the duration of the war? Would it not be most 
unfortunate for ns to make this admission T I receive 
regularly the daily Times from London and a number 


of weekly and monthly journals, including Nature (the 
field of which corresponds with Science) the British 
Medical Journal, the Lancet and others. There is no 
indication tliat these journals have been censored in 
England. 

There is enclosed a copy of a letter which I have 
just written to the chairman of the Advisory Com- 
mittee on Scientific Publications of the National Re- 
search Council, which acta for the Government. You 
wiU note from the concluding paragraph that in the 
war of 1917 the Surgeon General and the Secretary of 
War ruled that there should be no suppression of a 
life-saving discovery on the ground that the enemy 
could also make use of it. 

I trust you will give this matter your personal at- 
tention, for the advancement of science is essential to 
national welfare and to the prosecution of the war. 

Letter from J. McKeen Cattell to Professor 
Luther P. Eisenhart, National Research 
Council, June 25, 1942 

On May 8, I addressed to each of the referees in 
the medical sciences, of whose appointment you had 
informed me, a letter which read : 

Professor Eisenhart, chairman of the advisory com- 
mittee on scientific publications of the National Research 
Council, informs me, as editor of Science, that a com- 
mittee to consider developments of consequence in the 
present war has b(?en formed in the field of the medical 
sciences. 

You are the referee in . . . and I beg you to tell me 
what kind of articles should be submitted to you before 
publication. Is it planned to prevent the publication In 
scientific journals of information that may promote health 
or limit disease among the people in the countries with 
which we are at war? 

I have now received answers from each of the ten 
referees. They agree that information should not be 
suppressed that may promote health or limit disease 
among the people in the countries with which we are 
at war. I take it for granted that this would incluifie 
methods for checking the spread of typhus or more 
speedy healing of wounds. 

Two of the referees make statements, however, that 
seem to be inconsistent with this policy, or, indeed, 
with the general tenor of their own letters. One of 
them writes that articles ^^directed to the treatment of 
gas casualties should all be submitted to the appropri- 
ate' referee.’’ Another writes, ’^Suppose you reviewed 
a paper containing material on a new sulfonamide 
whirii seemed to be completely non-toxie and mudii 
more effective in the control of iufeetions than any 
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known. Such a paper would be reviewed to 
see whether the material in it should be kept confix 
dential until the end of the war.” 

This latter referee would doubtless have delayed 
publication of an article on penicillin which was sub- 
mitted by the author to the Committee on Medical Re- 
search of the Office of Scientific Research and Develop- 
ment. They requested him not to send it to Science^ 
but four months later, after Nature had published 
articles on the subject, wrote to the author that he 
might print it. It seems to me that Science is as 
competent as Nature to decide what should or should 
not be printed. 

You have appointed distinguished referees in the 
medical sciences, and I shall appreciate any advice that 
they are willing to give. I understand, however, that 
this is only advice and that there is no intention of 
using “es ist verboten” methods. Otherwi^, I should 
need to know on what authority they are acting. Un- 
less superseded by higher authority, Science will fol- 
low the decision of the Surgeon General and the 
Secretary of War in the war of 1917. This is given in 
a letter from Welch printed in the biography recently 
published by the Flexners. C. G. Bull had developed 
an antitoxin for Welch’s gas bacillus which was being 
very destructive on the Western front. In June, 1917, 
Welch wrote: 

Gorgas is entirely opposed on general principles to with- 
holding the publication of Bull’s discoveries, but he 
wished me to lay the matter before the Secretary of War, 
«o we both saw Secretary Baker. The Secretary took 
at once the humane view and said that we should not con- 
sider for a moment holding back such a life-saving dis- 
covery on the ground that the enemy could also make use 
of it. I was very glad that both the Secretary and the 
Surgeon General without any hesitation took this position. 

Letter from Colonel W. Preston Oordbrman to 
J, MoKeen Cattkll, June 30, 1942 


vision believe that the material marked for deletion in 
your June 19 issue would be of aid to the enemy. The 
reasoning of the examiners is set forth as follows : 

1. The deletion of references to indium, relating to 
a newly discovered process to provide a safety lining 
for lead shaving cream and toothpaste tubes. They 
believe that this new discovery should be kept from 
the enemy, who, if they learned of it, could turn it to 
their use. 

2. The article explaining the use of vitamin C in 
preventing heat cramps and heat prostration. It is 
believed that this information in the hands of our 
armed forces would give them an advantage over the 
enemy, particularly in desert warfare where heat 
prostration and heat cramps are common. If we know 
how to prevent such disorders and the enemy does 
not, we certainly have on advantage over our oppo- 
nents. 

3. The deletion of the words, ‘‘containing calcium 
polysulfide,” from a story explaining use of this chemi- 
cal in spraying walls of mines to prevent mercury 
poisoning. If the enemy is troubled with mercury 
poisoning in their mines, they could use to advantage 
a chemical of this nature, whereas, if they do not have 
this knowledge, their production might be affected and 
the advantage would be ours. 

We are in accord with the ruling of the Technical 
Data License Division and, therefore, request ^at 
regulations covering the export of technical and scien- 
tific information be complied with. The June 19 issue 
of Science may be exported after excision of the ob- 
jectionable portions which were marked on the proofs 
returned to you by the Technical Data License 
Division. 

We do not advise that you write your foreip su^ 
scribers stating that, “owing to censorship in this 
country,” you are unable to mail your magazine out- 
side the United States, inasmuch as that is not a correct 


Thank you for submitting for our interested con- 
sideration problems troubling you concerning the cen- 
sorship of scientific journals scheduled for export from 
the United States. 

Your attention is directed to the fact that the proofs 
of your publieation are examined by the Technical 
Data License Division of the Board of Economic War- 
fare. This Division, as a service to the Office of 
Censorship, examines technical and professional data 
which is to be exported from the United States. We 
fully understand your concern over the delay in the 
return of your proofs from that Division, and will 
do all we can to have them examined as quickly as 
posaible. 

The Technical Data License Division is authorised 
to order deletion or excision of any information which 
may be of use to the enemy. Examiners in the Di* 


statement. Your magazine may be mailed to points 
outside the country so long os you comply with the 
regulations relating to their contents. As for the sci- 
entific journals printed in England, they probably are 
censored prior to publication, following the same pro- 
cedure as that in force in the United States. 

We are not familiar with any regulation promul- 
gated after the beginning of this war, which makes 
blanket approval of the policy that there should be no 
suppression of a life-saving discovery on the ground 
that the enemy could also make use of it. 

We were unsuccessful in attempting to contact Prof. 
Arthur B. Eisenhart, of the National Research Council, 
to whom you refer. We shall confer with Professor 
Eisenhart to determine the basis on which the Council 
issues regulations relating to the export of technical 
and scientific information. 
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Thank you for bringing these matters to our atten- 
tion. Your patriotic cooperation in the future will be 
greatly appreciated. 

Letter from J. MoICebn CatteUj to Colonel W. 

Preston Corderman, July 8, 1942 

Please let me thank you for your courteous letter 
of June 27 in regard to the censorship of scientific 
publications. We need, however, further information. 

The copies of Science for June 19 and 26 and July 
3 have been mailed as usual to some 14,000 subscribers 
in the United States and Canada. 461 copies have 
been held for foreign subscribers, pending instructions 
fiwin you. 

The copy of June 19 was released by your censor 
after three minor elisions. These were all in the syn- 
dicated notes supplied by Science Service and had 
already been printed in many newspapers. They were 
all concerned with matters of health (one but three 
words in length) which should not have been censored 
by a competent authority; tlie censorship would prob- 
ably not be upheld if an appeal were made to a higher 
authority. Please let me know to whom such an ap- 
peal should be made. Please also send me a copy of 
the executive order of December 19, No. 8988 under 
which your censorship is acting. 

The number of Science for June 19 had been 
printed when your report was received; it is not 
feasible to print a new edition for foreign subscribers 
with these elisions. The cost would be large and it 
would be unethical for a journal to print one edition 
for the United States and one for foreign subscribers 
without an explanation of the situation. 

No report ha.s as yet been received from the censor 
on the page proofs of the issues of June 26 and July 
3 and 10. It is impossible to delay the publication of 
a weekly journal; so as stated above, the copies for 
foreign subscribers arc being held until instructions 
are received from you. 

Foreign subscribers will doubtless complain of not 
receiving the copies of these numbers for which they 
have paid. Please inform us what should be written 
to them. I wish that you would consult the Depart- 
ment of State to loam what their attitude would be 
toward forbidding the sending to foreign nations, es- 
pecially Mexico, Cuba and South America, of a journal 
such as Science. 

Science has, of course, refrained from printing any 
material concerning improvements in explosives or 
poison gas or any other matter that might promote the 
efficiency of the armies of tlie enemy. But it will be a 
tragedy if American scientific journals are forbidden 
to publish information that might promote health or 
limit disease among the people of the countries with 
which we are at war. It has always been the fine tra- 


dition of the medical profession that a physirian will 
do all he can to save lives, even of criminals. It would 
be appalling if in a war intended to promote freedom 
and international goodwill, the publication were pro- 
hibited of articles on evidence of medical knowledge. 

To withhold publication of information that might 
lead to the promotion of health or the limitation of 
disease would be a betrayal ol' the ethics of medical 
men handed down from past generations. The govern- 
ment now needs 60,000 physicians for the Army, 
What would they think if it were known to them that 
such action had been taken ; they would be ashamed to 
meet their colleagues of the allied nations. As I have 
told you, in the war of 1917 the Surgeon (General and 
the Secretary of War ruled that *‘We should not con- 
sider for a moment holding back a life-saving dis- 
covery on the ground that the enemy could also make 
use of it.” 

Letter from J. McKee n Cattell to Colonel W. 

Preston Corderman, Jult 9, 1942 

Since writing to you yesterday, July 8, we have re- 
ceived a notice from the censor releasing for mailing 
abroad the issue of Science for June 26. Copies were 
prepared for mailing in accordance with your instruc- 
tions, but to-day, July 9, Mr. Krcider, superintendent 
of mails at Lancaster, decided after consultation that 
the copies of Science could not be accepted without 
open ends in accordance with your specifications, as in 
this form they would be first class mail. Copies that 
are now wrapped and stamped in the bindery must be 
taken from the wrappers and the wrappers sent to 
Washington for redemption of postage paid. 

We trust that after my letters of June 27 and July 
8, you will release for mailing the issue of June 19. I 
have received from Dr. Luther P. ELsenhart, chairman 
of the Advisory Committee on Scientific Publications 
of the National Research Council, acting for the Gov- 
ernment, a letter dated June 2 in which he writes: 
is not the intent to withhold publication of advances in 
medical knowledge which would be of wide-spread 
value in the treatment of war injuries and the control 
and treatment of disease.” This decision would, of 
course, permit the publication of the unimportant 
notes that you have censored in the issue of June 19, 

You will note that we have eonfiieting instructions 
from government agencies, both in regard to what can 
be printed in Soxenoe and under what oondition the 
copies can be mailed abroad. I trust that yon wfil 
agree with me that national efficiency is seriously im- 
paired under such circumstances. 

SoiKNOE; as you know, is a weekly journal of the 
highest standing, the property and official organ of the 
American Association for the Ad:vaneemeat of Seieiiiae* 
It was established by Thomag Edison sixty ngo; 
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was later taken over by Qraham Bell, and bas had the 
eooperation of our leading men of soienoe, whose work 
is »o essential to the national welfare. They would not 
countenance publication of anything that was not in 
the interest of the nation. Are they not more compe- 
tent to judge than any one in your office T I trust that 
you will give us permission to mail copies of Science 
without requiring censorship of each issue in your 
office. This causes delays and interference with the 
regular publication of a journal useful for national 
efficiency and welfare. 

Letter fbom Major N. V. Carlson^ Acting Chief 
Postal Censor, to J. MoKeen Cattbll, 

Jolt 14, 1942 

Your letter of July 8, 1942, has been referred to me 
for consideration and reply. Attached is a copy of 
Executive Order 8985, although in your letter you re- 
ferred to the order number as being 8988. It is 
thought, however, that you had in mind the executive 
order establishing censorship. 

Concerning your question as to possible appeal, it is 
assumed you are referring to a Board of Appeals 
which might supersede the action of the examiner of 
technical data. There is no such Appellate Board 
functioning. All professional and technical data mate- 
rial is reviewed by the Technical Data Division of the 
Board of Economic Warfare. Material other than 
technical data is reviewed by the Office of Censorship. 
The action taken by both of these agencies is final. 
However, we have no desire to be arbitrary in our 
censorship action and will be glad to discuss your 
problems with you at any time. There is no change 
in our position regarding the deletions which must be 
made before your publication is exported. 

We have investigated the delay of which you com- 
plain in handling proofs of Science, and find from the 
Board of Economic Warfare, to which they were sent, 
that the June 26 issue was received on Saturday, July 
4, approved on Monday, July 6, and mailed to you 
the following day. The July 3 issue also was received 
July 4, approved July 7, and mailed July 8, The July 
10 issue was received July 8, but was not accompanied 
by an application for license, according to the Board 
of Economic Warfare. 

The general question of precensorship of medical 
publicatioiis is being studied and we soon shall bo able 
to provide a suggested code of practices which may be 
helpful in avoiding material which is objectionable by 
oensorship standards. Any form of censorship is 
bound to be restrictive, but in the interest of the war 
effort this temporary expedient is necessary. 

Lifrrm m^u Major N. V. CAimsoK to J. McKben 
Gattell, JmiT 14, 1942 

^ile we a|»tb^ate tiie eontrilmtkm your magasine 



is making in its field, we nevertheless are unable to 
grant your request that it be permitted to mail copies 
abroad without censorship. As stated in our letter of 
yesterday, in answer to your prior communication, 
wartime conditions require such examination. 

I note that you quote Dr. Luther P. Eisenhart^s 
letter of July 2 in which ho stated, “In general, it is 
not the intent to withhold publication of advances in 
medical knowledge which would be of widespread 
value in the treatment of war injuries and the control 
and treatment of disease.” Dr. Eisenhart also said, 
“Only in instances in which publication would result 
in military advantage to the enemy is the withholding 
of scientific papers from publication advisable.” We 
agree with that premise as completely stated. 

The National Research Council is a purely advisory 
organization insofar as scientific publications are con- 
cerned and, as you know, has experts available for 
your consultation and advice. The censorship func- 
tion, however, does not fall within the field of the coun- 
cil, which 1 am sure does not agree with your inter- 
pretation that it is issuing “conflicting instructions” 
on material which may be exported. 

Insofar as the question of post office regulations 
raised in your letter of July 8 is concerned, Postal 
Censorship requires no particular type of wrappers 
for your publication. The only requirement is that 
the technical data license be stamped prominently on 
the outside of the wrapper. 

If the publication does not have a license, the copies 
will be returned to the sender. 

EXECUTIVE ORDER 
8985 

Establishing the Office of Censorship and Pre- 
scribing Its Functions and Duties 

By virtue of the authority vested in me by the Con- 
slitution and the statutes of the United States, and 
particularly by section 303, Title III of the act of 
December 18, 1941, Public Law 354, 77th Congress, 
1st Session, and deeming that the public safety de- 
mands it, I hereby order as follows : 

1. There is hereby established the Office of Censor- 
ship, at the head of which shall be a Director of Cen- 
sorship. The Director of Censorship shall cause to 
be censored, in his absolute discretion, communications 
by mail, cable, radio, or other means of transmission 
passing between the United States and any foreign 
country or which may he carried by any vessel or 
other means of transportation touching at any port* 
place, or Territory of the United States and bound 
to or from any foreign country, in accordance with 
such TuleB and regulations as the President shall from 
time to time prescribe. The establishment of roles 
and regulations in addition to the provisions of this 
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order ehall not be a condition to the exercise of the 
powers herein granted or the censorship by this order 
directed. The scope of this order shall include all 
foreign countries except such as may hereafter be ex- 
pressly excluded by regulation. 

2. There is hereby created a Censorship Policy 
Board, which shall consist of the Vice-President of 
the United States, the Secretary of the Treasury, the 
Secretary of War, the Attorney General, the Post- 
master General, the Secretary of the Navy, the Di- 
rector of the Office of Government Reports, and the 
Director of the Office of Facts and Figures. The 
Postmaster General shall act as Chairman of the 
Board. The Censorship Policy Board shall advise the 
Director of Censorship with respect to policy and the 
coordination and integration of the censorship herein 
directed. 

3. The Director of Censorship shall establish a Cen- 
sorship Operating Board, which shall consist of repre- 
sentatives of such departirients and agencies of the 
Government as the Director shall specify. Each rep- 
resentative shall be designated by the head of the 
department or agency which he represents. The Cen- 
sorship Operating Board shall, under the supervision 
of the Director, perform such duties with respect to 
operations as the Director shall determine. 

4. The Director of Censorship is authorized to take 
all such measures as may be necessary or expedient 
to administer the powers hereby conferred, and, in 
addition to the utilization of existing personnel of any 
department or agency available therefor, to employ, 
or authorize the employment of, such additional per- 
sonnel as he may deem requisite. 

6. As used in this order the term “United States” 
shall be construed to include the Territories and pos- 
sessions of the United States, including the Philippine 
Islands. 

The White House, 

December 19, 1941 


No. 8986 


Letter from J. McKeen Cattell to Major N, V. 

Carlson, July 17, 1942 

Please let me acknowledge the receipt of your two 
letters, both dated July 14. You also sent me the 
executive order, for which I asked, establishing the 
Office of Censorship and prescribing its functions 
and powers. This executive order empowers the 
Office of Censorship to censor “communications by 
mail, cable, radio and other means of transmission 
passing between the United States and any foreign 
country.'* It also creates a censorship policy board 
consisting of the Vice President of the United States 
and other officers of the Government. It apparently 
does not refer in any way to the censorship of period- 
ical publications. You tell me that action taken by 


your office is final and that there can be no appeab 
Surely there can be an appeal to the Censorship 
Policy Board and also to the courts. It seems rather 
futile to refer you to the first article of the Bill of 
Rights, which provides that there shall be no suppres- 
sion of freedom of the press. If the Constitution 
seems to be violated, there can be an appeal all the 
way to the Supreme Court of the United States. 

I have, however, no wish to discuss matters that 
should be taken up by the American Association for 
the Advancement of Science, The American Medical 
Association, the Publishers’ Association and other 
bodies, for your rulings concern not only Science but 
all publications of the country. 

I must, however, attend to the problems that you 
raise concerning Science. Your office, in instructions 
dated March 18, read “After the license is granted, 
each copy must be wrapped without open ends.” 
Now on July 14 you write: “Postal censorship re- 
quires no particular type of wrappers for your pub- 
lication.” How do you reconcile these conflicting in- 
structions? If a number of Science has not been 
censored, which has happened just once, you send us 
a license number to send 461 copies to foreign sub- 
scribers, each of which must be signed individually. 
What is to be done about other copies that should be 
sent abroad? We must fill special orders, supply 
copies lost in the mails, and we always send a number 
of copies to contributors, many of whom reside 
abroad. How can these copies be sent? 

The pages of the issue of Science for July 3 were 
sent to you in duplicate on June 30. You state that 
they were received on July 4, approved on July 7 and 
mailed on July 8. Every issue of Science has been 
published on Fridays without exception, so far as I 
remember, during the more than forty-six years that I 
have edited the journal. You surely could not have 
wanted us to hold up the printing of Science for some 
fourteen thousand subscribers in the United States 
until the pages had been censored after a delay of ten 
days. When we received the censored sheets, they 
contained exactly one elision as follows: 

A new sulfa drug has been announced by Sharp and 
Dohme. It is suecinyl sulfathiazidine, which the firm has 
released under the trade name, Sulfasuzidine. Studies in 
the laboratory and with patients have shown that it is 
active against dysentery and other intestinal tract genns 
and may therefore be effective in preventing infection fol- 
lowing operations within the abdomen. It is also claimed 
that it cures carriers of dysentery germa* 

This note was printed with other syndicated material 
sent to us by Science Service, which had been distrib- 
uted to newspapers from Maine to California. It 
should not, in any ease, have been eensored, for it 
referred to an alleged advanee m medical seianee iMA 
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you yourself write should not be suppressed ^'unless 
it would result in military advantage to the enemy.” 
Now what shall we do with the 461 copies of Science 
that we are holding for foreign subscribers? Please 
answer this question definitely. Please also tell me 
what should be written to foreign subscribers who 
have not received their copies of Science on account 
of the censorship. 

I shall take it for granted, unless you write to me 
to the contrary, that our correspondence may be shown 
to others and published in Science, should that seem 
to me to be in the interest of science and the nation. 

Letter frok Coeonei. W. Preston Cordkrman to 
J. McKeen Cattell, July 21, 1942 

In order to avoid any further confusion concerning 
the jurisdiction of Postal Censorship, we reiterate that 
Postal Censorship is not concerned with publications 
distributed within the continental limits of the United 
States. However, Postal Censorship is charged with 
the responsibility of examining publications and com- 
munications which are placed in the international mails 
for export, and the suppression of any material which 
would be of aid to the enemy and injurious to the 
welfare of the United States and Allied Nations. 

Thus, we believe you will understand, the duties of 
Postal Censorship include safeguarding scientific and 
technical information which would be of military value 
to the enemy. It was the considered opinion of the 
examiners of the Technical Data License Division of 
the Board of Economic Warfare that the articles 


ordered deleted from your publication would be of 
military value to the enemy. Your publication received 
an export license with a provision that the objection- 
able material be deleted before the magazines were 
placed in the mails for export. 

Again we state that I^ostal Censorship has no objec- 
tion to the mailing of Science to foreign subscribers 
provided the war-time restrictions of censorship are 
complied with and that excisions of objectionable ma- 
terial noted in the licenses are made prior to inter- 
national mailing. This is not an arbitrary rule applied 
only to Science, but is a principle that is adhered to 
by all publications containing technical, scientific and 
professional data, which are exported. 

Our letter of July 14 informed you that for your 
magazine no ^‘special type of wrapper” need be used. 
The only requirement in this respect is that the 
Technical Data License be placed in a prominent posi- 
tion on the front of the wrappers. 

You may send the 461 copies of your publication to 
foreign subscribers provided objectionable material is 
deleted and the export license is placed on the wrap- 
pers. Copies of every issue of your publication may 
be mailed to foreign subscribers and contributors 
provided those issues are licensed and provisions of the 
license are complied with. 

Your cooperation in aiding the purpose of censor- 
ship wiU be greatly appreciated. Naturally, we have 
no objection to your publication of our correspondence 
if you feel a useful purpose will be served by your 
so doing. 
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WADE HAMPTON BROWN 

Wade Hampton Brown died at Rice Lake, Wiscon- 
sin, on August 4, 1942. His sudden death terminated 
a career of original thought and pioneer research of 
such caliber and scope as to render premature any 
present attempt to appreciate or evaluate his position 
in American medicine. 

Dr. Brown was bom in Sparta, Georgia, on October 
18, 1878. He received his bachelor’s degree from the 
University of Nashville in 1899 and his degree in 
medicine from Johns Hopkins in 1007. He instructed 
in pathology at the University of Virginia and at the 
University of Wisconsin until 1911, when he was made 
professor of pathology at the University of North 
Carolina. His interest in education began in pre- 
medical years as a teacher in the rural schools of 
Texas and was maintained throughout his life, but 
an opportunity to devote full time to research offered 
broader fields for his abilities and in 1913 he began 
his long association with the Rockefeller Institute for 
Medical Eeseareh. He ^as made a full member of 


the scientific staff in 1922 and continued active re- 
search, first in New York and later in Princeton, 
throughout the remainder of his life. 

His early work was concerned with pathological 
pigmentations and it is a commentary on his ability 
that his original observations still hold despite the 
introduction of new and refined techniques. His re- 
search in experimental syphilis, the chemotherapy of 
trypanosome and spirochete infections and cancer 
were of profound influence. He contributed much 
to the knowledge of the biology of syphilis, played a 
dominant role in the elaboration of tryparsamide and 
discovered and successfully transplanted the rabbit 
tumor which now bears his name. However, the 
greater and more fundamental significance of this 
work is referable to coincident observations on animal 
behavior which prompted his major undertaking, the 
study of constitution and environment in relation to 
disease. 

With the exception of preliminary observations 
reported in a Harvey Lecture in 1029, the results of 
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this study remain unpublished and the work is known 
only by his intimate laboratory associates. It was 
Br, Brown’s plan to start the organization and pub- 
lication of the material this fall, and his untimely 
death deprives medicine of basic contributions. It is 
essential that some arrangement be made to organize 
and report the work, for its implictitions from the 
point of view of human constitution and the inheri- 
tance of disease types are revolutionary and demand 
a reconsideration of fundamental tenets in genetics 
and pathology. 

Dr. Brown’s interest was focused on the relationship 
borne by constitutional factors to disease susceptibil- 
ity, and his natural abilities combined with great 
patience and an unlimited capacity for work rendered 
him particularly lit to undertake the problem. His 
observational powers were developed to an unusual 
degree and his eyes and fingertips sufficed for labora- 
tory equipment. The last thirteen years were spent 
in intimate contact with his animals and he was able 
to tell accurately the remote ancestry of any particu- 
lar rabbit from its physical conformation and habits. 
Moreover, in the majority of cases, he could foretell 
the ultimate fate of an animal on a basis of past 
history and pedigree. His patience exceeded the 
patience of Job, and the constitutional project was 
undertaken with the full knowledge that several gen- 
erations of research workers would be required to 
finish the experiments he began. His capacity for 
work was also proverbial. His day began at 9 and 
rarely terminated before midnight. No task was too 
arduous for him if a grain of knowledge could be 
extracted from its performance. He had great sym- 
pathy for his technicians and helpers but hesitated to 
relinquish any phase of the work, however menial, for 
fear that essential data should be misjudged or lost 
through careless observation. 

He possessed a broad sense of humor and a ready 
wit and his vast knowledge of public as well as of 
scientific affairs made him a brilliant conversational- 
ist. A remarkable ability to organize and present a 
complex subject without forewarning or to clarify a 
confounded situation with a concise and penetrating 
analysis made his discussions and opinions sought 
after and remembered. His advice and time were 
always at the disposal of any one in need and his 
concern was not altered by the status or problem of 
the petitioner. 

Dr. Brown was a gentleman in an almost forgotten 


sense of the word. His old-fashioned courtesy, con- 
sideration and tolerance, his great interest in every- 
thing and everybody and his unfailing friendliness set 
him apart, and his memory will be inspiration and 
refreshment to all who knew him. 

Harry S. N. Green® 

DEATHS AND MEMORIALS 

Dr. Stephen Wai.ter Ranson, professor of neurol- 
ogy and director of the Neurological Institute of the 
Medical School of Northwestern University, died on 
August 30 at the age of sixty-two years. 

Marcus Stults Farr, associate professor emeritus 
of geology and paleontology of Princeton University, 
died on August 27 at the age of seventy- two years. He 
had been a member of the faculty for forty years. 

Dr. Howard Chester Peters, since J937 instructor 
in the department of physiology of the University of 
TenneSvsee, died on July 13 at the age of thirty-three 
years. 

The Lake County, Indiana, Medical Society has 
established the Oberlin Award in memory of the late 
Dr. Thomas W. Oberlin, of Hanimond, one of its char- 
ter members. It will be prosetited each year to a Lake 
County citizcTi or institution making the greatest con- 
tribution to the health of the people of Lake County. 
The award consists of a plaque with the following in- 
scription: ^‘Presented by the Lake County Medical 
Society in recognition of significant contributions to 
the health and consequent welfare, security and hap- 
piness of the people of Lake County.” 

According to the Journal of the American Medical 
Association, a tablet was unveiled at St. Anthony, New- 
foundland, on August 4, to commemorate the fiftieth 
anniversary of the landing of the late Dr. Wilfred 
Grenfell on the coast of Labrador, Sir Wilfred es- 
tablished the mission in Labrador in 1892, Since his 
death on October 9, 1940, the activities of the mission 
have been carried on under the direction of Dr. Charles 
8. Curtis, St. Anthony. During the fifty years of Sir 
Wilfred’s missionary work five hospitals have been es- 
tablished there, five nursing stations, two boarding 
schools, one day school and children’s home, social ser- 
vices to improve the lot of the coast people, two hos- 
pital ships and a supply ship. The inscription on the 
new tablet reads gratitude to God for the Lab- 
rador Doctor.” 


SCIENTIFIC EVENTS 


MILITARY TRAINING AT THE UNIVERSITY 
OF MICHIGAN 

Training leading to an officer’s commission in the 
Navy or Army is available at the Univursity of Michi- 


gan to physically fit male students through the Naval 
Be^rve Officers’ Training Corps and the Army 
serve Officers’ Training Corps. 

Enrolment in either of the B.O.T.C* pr^gt^ma k an 
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A voluntary basis, limited by the quotas dxed for the 
university by the War and Navy Departments. The 
Naval B.O.T.C. unit, which is starting its third year, 
has a quota of 250 students, while the Army R.O.T.C., 
which has been in existence since 1919, can accept 
1,100 for basic training and 370 for advanced train- 
ing. 

Instruction provided by the two programs is de- 
signed to promote qualities of leadership as well as 
to impart, essential infort nation in regard to military 
and naval affairs. Both units are an integral part of 
the university, and academic credit is given to students 
taking the work. The Navy and Army officers as- 
signed to duty at the university are listed as mem- 
bers of the faculty. 

The Naval R.O.T.C. unit, known as the department 
of naval science and tactics, is under the direction of 
Captain E. E. Cassidy. Freshmen are adjnitted only 
at the start of the fall term in October. A physical 
examination, similar to that given at the Annapolis 
Naval Academy, must be passed. A general intelli- 
gence test also is given to aid the Naval R.O.T.C. of- 
ficers in selecting the most promising freshmen from 
those who make application for admittance. Qualities 
of character, scholastic standing, age, potential qual- 
ities of aptitude, force, honesty, integrity, leadership 
and loyalty also are considered. 

The course of training given by the Naval R.O.T.C. 
provides the student with a knowledge of seamanship, 
ordnance, gunnery, engineering, electricity, communi- 
cations, military law and navigation. Uniforms are 
provided by the Government and certain compensa- 
tion is paid to students during the last two years of 
the course. Enlistment in a special section of the 
Navy's V-1 program brings exemption from selective 
service for members of the Naval R.O.T.C. 

^ Successful completion of a four-year course and 
one sea cruise of approximately four weeks on a naval 
vessel will qualify the student for a commission as en- 
sign, United States Naval Reserve, or as second lieu- 
tenant, United States Marine Corps, provided he also 
receives a degree from the university. 

The Army R.O.T.C., known as the Department of 
Military Science and Tactics, is under the direction of 
Colonel W. A. Ganoe. Any physically fit student is 
eligible to enroll for a basic period of training, cover- 
ing four terms. An advanced course of training, cov- 
ering another four terms of work, is limited to the 
most promising students who successfully complete 
the basic training. Enrolments in the basic course 
are accepted at the beginning of any regular tern. 
The Government bears all the expense of uniforms 
and pays the students who qualify for the advanced 
course approximately $200. Training is provided in 
infantry, ordnance departments, signal corps, corps 
medial corps and quorterbiaster corps, 


with students receiving instruction appropriate to the 
unit in which they specialize. 

Members of the advanced course of Army R.O.T.C. 
are exempt from selective service. Students taking 
the basic training may join the Army Enlisted Re- 
serve Corps and thus be permitted to continue the 
joint project of completing their education and seek- 
ing a commission in the Army. 

Successful completion of both the basic and ad- 
vanced training plus a tour of duty at one of the 
Army's service schools qualifies the student for a com- 
mission as a second lieutenant in the Officer Reserve 
Corps. 

CIVIL SERVICE EXAMINATIONS FOR 
JUNIOR METALLURGISTS 

The U. S. Civil Service Commission has issued the 
following statement : 

Increasing numbers of scientifically and technically 
trained men and women will bo required for the war 
effort this year and next. Junior metallurgists are 
urgently needed to conduct investigative, developmental 
or production work in various branches of metallurgy; 
to assist in the design, construction, installation and 
operation of metallurgical equipment ; or to perform 
metallurgical work in the recovery or fabrication of 
metals. 

The IT. 8 . Civil Service Commission is recruiting junior 
metallurgists under a new announcement (No. 254) for 
which the qualifications are; (1) completion of a four- 
year college course in metallurgy or metallurgical engi- 
neering or (2) completion of a 4 year course in chemis- 
try, geology, physics or engineering, supplemented by 
(a) one year of paid experience in metallurgy (college 
teaching in metallurgy is acceptable) or (b) 15 semester 
hours in metallurgy or metallurgical engineering or (c) 
completion of two War Training Courses in metallurgy. 

There is provision for the acceptance of applications 
from college senior or graduate students who expect to 
complete the required courses within six months after fil- 
ing applications. 

In addition to the positions which pay $2,000 a year, 
there are a large number of vacancies in sub professional 
positions at $1,800 and $1,620 a year. Applications will 
bo accepted until the needs of the service have been met. 
There is no maximum age limit. No written test is re- 
quired. Persons rated eligible as junior metallurgists 
under examination announcement No. 210 need not apply 
under the new announcement. Consult announcement No. 
288 for information on higher grade positions. 

Announeemonts and application forms may be obtained 
at any first- or second-class post office or from the Civil 
Service Commission, Washington, D. C. 

COMMITTEE ON THE LOCATION OF NEW 
AND RARE INSTRUMENTS 

REQUiaTS have been received by the Committee on 
the Location of New and Rare Instruments for instru* 
menfe from research workers who urgently need them. 
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If any reader of Soiencb has such an instrument avail- 
able to lend, lease or sell he is requested to write the 
tmdersigned. 

Instruments BouanT 

Microammeters and electrical meters generally. 
Ultra-violet microscope. 

Zeiss Optimeter (for measuring fine wires to 0.00001"). 
Two-circlc Reflecting Goniometer (Goldschmidt). 
Electro-Encephalograph (3 channel), 

Warburg Apparatus. 

The following instruments are offered for use by 
others and inquiries for them are invited : 

Instruments OrrEREO 
Zeiss-Pulfrich Rcfractomoter. 

Hunter Reflectometor (Infra red reflectance). 

Coleman Bpectrophotometer (complete). 

Capacigraph (Jottr. of Lahoraiory and Clinical Medi- 
oincy 22, 1279, 1937; 25, 175, 1939). 

Mechanical Ink Writing Recorder {Am, Jour, Obstet- 
rios and Gynecology, 40, 330, 1940). 

Grating Bpectrograph : Pocal length 2 meters 

Dispersion 8 A/mm, Ist order. 
Grating Spectrograph; Focal length 8 meters 

Dispersion i A/mm. 4th order. 

The Committee on Location of New and Rare Instru- 
ments of the Division of Chemistry and Chemical Tech- 
nology, National Research Council, will be glad to put 
inquirers in appropriate contact with those who can 
supply their needs. In so doing it assumes no respon- 
sibility, and owners of instruments must make their 
own arrangements with prospective users. Corre- 
spondence should be addressed to D. H. Kiilefler, 60 
East 42nd Street, New York, N. Y. 

PROGRESS ON THE CONSTRUCTION OF A 
HUNDRED MILLION VOLT ELEC-. 
TRON ACCELERATOR 

In response to a request of the editor of Science, 
Dr. W. D. Coolidge has sent the following statement 
in regard to the hundred-million-volt electron accelera- 
tor developed in the research laboratory of the Gen- 
eral Electric Company at Schenectady, N. Y. : 

HecauBo of the demonstrated value of high voltage 
x-raya in the present war activity, the members of The 
National Inventors Council, at their meeting in Schenec- 
tady on August 18 and 19, were shown the status of the 
work of the General Electric Research Laboratory on the 
construction of a largo induction electron accelerator 
based on the pioneer work of Dr. Kerst, of the University 
of Ulinois. 

This machine will be quite similar to the twenty million 
volt accelerator which was built in this laboratory with 
Dr. Kerst ’s help and has been loaned by the General 
Electric Company to Dr. Kerst and the University of 
Illinois. The new accelerator is designed for a hundred 


million volts and has, because of its size, presented many 
new engineering problems. 

At the present time the special building to house it is 
completed and so are the magnet coils and the 24,000 
KVA capacitor for their supply circuit. Much of the 
work on the 125-ton laminated steel core is finished and 
all the materials except the gloss parts for the six-foot 
toroidal vacuum tube have been received. It is hoped 
that the device may be brought into operation this year 
or early next. 

As it should make available x-rays and high velocity 
electrons corresponding to voltages up to a hundred mil- 
lion, it promises to be a very useful research tool. 

Bo far as its immediate interest in connection with the 
war effort is concerned, the device will make it possible 
to determine the potentialities in the industrial radio- 
graphic field of x-rays produced by such electron energies 
as it can generate. Whether the electron current in the 
tube and hence the x-ray intensity producible by such a 
device can bo large enough to make it a practical radio- 
graphic tool remains to be seen. 

PRESENTATION TO THE ROYAL SOCIETY 

At a meeting of the Royal Society on July 16, a 
gold snuff-box, once the property of Charles Blacker 
Vignoles, F.R.S, (1793-1875), was presented to the 
society by his grandsons, Mr. E. B. Vignoles and 
Lieutenant-Colonel W. A. Vignoles. 

Mr. E. B. Vignoles, in making the presentation, 
referred to the fact that in 1841 C. B. Vignoles pre- 
sented to the Royal Society a fine portrait of Sir 
Isaac Newton, which had come to him as the result 
of a connection between his mother's family and that 
of Sir Isaac. 

Continuing, Mr. Vignoles said that his grandfather, 
who was of Huguenot descent, came of a long line 
of soldiers and that he was an orphan and a prisoner 
in French hands at the age of thirteen months. He 
was educated by his maternal grandfather, Dr. Charles 
Hutton, F.R.S., the mathematician, the author of 
“Hutton^s Logarithms, in the preparation of which 
Vignoles assisted. As a young man he served for a 
time in the Army, taking part in the disastrous attack 
on Bergen-op-Zoom in 1814. 

Following the peace after Waterloo, be went to 
America, where he was engaged on survey work in 
South Carolina and Florida, then very little known. 
Returning to England in 1823 he was soon engaged in 
railway engineering, almost his first work being the 
first survey for the proposed Liverpool and Man- 
chester Railway. 

In the course of a long career he carried out impor- 
tant work at home and abroad as a railway and civil 
engineer, including the great suspension bridge over 
the Dnieper at Kieff and a railway through the Can- 
tabrian Pyrenees from Bilbao to Tudela, whidi with 
its sharp curves and bold moving of a river, strude a 
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new note in railway engineering. The “Vignoles 
Bail/’ the flat-bottomed rail of hia design still used 
all over the world, keeps his name familiar to rail- 
way engineers. 

The snuff-box, now presented to the society, was 
given to Vignoles by the King of Wurteinburg, in 
1844, as a mark of his esteem, after Vignoles had 


advised the King on the plans prepared by the King's 
ministers and engineers for the railways of the state. 
The snuff-box is of solid gold with a portrait of the 
King set in diamonds on the lid. 

Vignoles was elected a member of the Royal Society 
in 1855 and was president of the Institution of Civil 
Engineers in 1870-71, 


SCIENTIFIC NOTES AND NEWS 


The Medal of the Society of Chemical Industry of 
Canada has been awarded to R. A. Witherspoon for 
achievements in the electrochemical Held with Shawini- 
gan Chemicals Limited. 

Dr. Mason Campbell, formerly professor of dairy 
production at the University of Vermont, later produc- 
tion manager and director of the Walker-Gordon Labo- 
ratories of New England, has been named dean of the 
Rhode Island College of Agriculture and director of 
the Rhode Island Agricultural Experiment Station. 

At the recent meeting of the corporation of the 
Woods Hole Marine Biological Laboratory, Donald M. 
Brodie was selected to replace Mr. Riggs as treasurer. 
Dr. 0. C. Glaser succeeds Dr. Philip B. Armstrong as 
clerk of the corporation. Two trustees, Dr. 8. 0. Mast 
and Dr. Albert P. Mathews, having passed the age of 
seventy years, were elected to the emeritus class. They 
were succeeded by Dr. Eric G. Ball, of the Harvard 
Medical School, and Dr. Eugene F. DuBois, of the 
Cornell University Medical College. Dr. 0. C. Glaser 
and Dr. C. W. Metz have been appointed members of 
the executive committee of the board of trustees. They 
succeed Dr. P. B. Armstrong and Dr. W, C. Alice. 

Dr. DonaI;D MacGillavry, Jr., of the University of 
Amsterdam and Columbia University, who has also 
been research fellow at the University of Cambridge, 
England, has been appointed instructor in organic 
and analytical chemistry in the University of Pitts- 
burgh; Dr. Glen William Kilmer, post-doctorate fel- 
low in biochemistry at the Cornell University Medical 
College, has been appointed instructor in organic 
chemistry, 

De. William B. Wallace, fellow in general surgery 
at the Mayo Clinic, has been appointed clinical instruc- 
tor in surgery at the Stanford University School of 
Medicine in San Francisco. 

At Yale University, Austin H. Riesen, in psycho- 
biology; Jacob B. Fishman, in pharmacology, and 
Harold Lamport, in physiology, have been promoted 
to assistant professorships. Albert K. Kurtz, statis- 
tician, editor of Psychometrika; Ralph P. Wolfe and 
Paul S. Burnham have been appointed to assistant pro- 
feasorships in the department of psychology. 


Dr. H. Bruce Collier has been appointed assistant 
professor of biochouiistry at Dalhousie University, 
Halifax. He Avas formerly biochemist at the Institute 
of Parasitology of McGill University. He takes the 
place of Dr. R, D. H. Heard, who has become assistant 
professor of biochemistry at McGill University. Dr. 
Karl M. Wilbur, instructor in the department of zool- 
ogy at the Ohio State University, is taking the place of 
Dr. Hugh Davson, who in on leave of absence in En- 
gland for the duration of the war, as assistant pro- 
fessor in the department of physiology. 

At the University of London, Dr. F. G. Young has 
been appointed to the university chair of biochemistry 
tenable at St. Thomas's Hospital Medical School; 
B. W. Windeyer has been appointed to the university 
chair of radiology tenable at Middlesex Hospital Medi- 
cal School, and Dr. Alexander Lawson has been ap- 
pointed to the university readership in organic chem- 
istry tenable at the London School of Medicine for 
Women. 

According to Chemical and Engineering News, 
Alum jit D. Singh, a member of the department of 
experimental engineering of the University of Illinois, 
has been appointed associate chemical engineer at the 
Armour Research Foundatior*, Chicago. He is also 
technical adviser on chemical obscuration in civil areas 
for the organization on techniques of the Chicago 
Oflice of Civilian Defense. 

Dr. Charles H. Behre, Jr., professor of economic 
geology at Columbia University, has joined the staff 
of the U. S. Geological Survey for the duration of the 
war. 

Db. R. W. Husband, of the department of psychol- 
ogy of the Pennsylvania State College, has joined the 
Research Division of the Industrial Relations Depart^ 
ment of the Carnegie-IUiuois Steel Corporation. 

Db. Clarence W. Sondkrn, Kansas City, and Dr. 
Willard M. Hoehn, formerly of Rochester, Minn., have 
been appointed directors of the newly established 
research chemicals division of the Laboratories of 
George A, Breon and Company, Kansas City, Mo. 
S3mthetio organic chemicals, including bile acids, hor- 
mones and vitamins, will be prepared at the laboratory. 
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Pekokrick W. Sullivan, Jr., director of re- 
search of the Barrett Division of the Allied Chemical 
and Dye Corporation, has been appointed technical di- 
rector of the Institute of Gas Technology, Chicago, 
which is affiliated with the Illinois Institute of Tech- 
nology. He will have supervision of all research work. 
The Gas Institute is the only institution in the country 
where students may work for graduate degrees in gas 
technology. It was founded with four principal ob- 
jectives; the training of personnel for the gas indus- 
try, the prosecution of fundamental research in gas 
technology, the collection and dissemination of sci- 
entific inf(;rnmtion and the conduct of applied research 
investigations on specific industrial problems. 

Dr. F. Ebkrson has resigned as medical and research 
director of the National Drug Company, Philadelphia, 
to become pathologist and chief of laboratory service 
of the U. S. Veterans Administration Facility, Pitts- 
burgh, Pennsylvania. 

E. Ross IIenninger, of Haworth, N. J., who for- 
merly edited technical publications for the American 
Institute of Electrical Engineers, has been nominated 
by President Roosevelt to be liaison officer of the Army 
Specialist Corps, Washington, with the rank of lieu- 
tenant-colonel. 

Dr. Shabat K. Rov, curator of geology at Field 
Museum of Natural History, has been commissioned a 
captain in the U. S. Army. Rupert L. Wenzel, assis- 
tant curator of insects, has also left to accept an ap- 
pointment as first lieutenant in the Sanitary Corps of 
the army. 

Thk Medical Library Association held its forty- 
fourth annual meeting in New Orleans, on May 7, 8 
and 9. Headquarters were at the Jung Hotel and the 
sessions met in the auditorium of the New Hutchinson 
Metnorial of the School of Medicine of Tulane Uni- 
versity. Officers elected for the coming year are: 
Mary Louise Marshall, Tulane, President; Dr. John 
F. Fulton, Yale, Vice-president; Frida Pliefke, Mayo 
Clinic, Secretary; Bertha B. Hallam, Oregon, Trea- 
surer, The program featured a Symposium on Trop- 
ical Medicine, Medicine in the South and the Medical 
Library, in the War program. Selection of the place 
for the 1943 meeting has not yet been made. 

Thk American Foundation for Tropical Medicine 
has announced the establislftnent of two paid fellow- 
ships at the Graduate School of Tropical Medicine of 
Tulane University of Louisiana. They have been 
made possible by the Winthrop Chemical Company, 
Inc., Winthrop Products, Inc., and the Lambert Phar- 
maoal Company of St. Louis, These fellowships, 
which will be known as the Winthrop Fellowship and 
the Lambert Pharmaeal Company of 6t Louis, Mo., 


Fellowship, have been established to provide graduate 
training in tropical medicine for young ph3rsicianB 
who are citizens of the United States. Applications 
should be addressed to the dean of graduate studies, 
Tulane University, New Orleans. 

Beginning with Volume 28, Number 1, July, 1942, 
of the American Midland Naturalist^ the following 
editors vull review papers in vertebrate zoology; Dr. 
Karl P. Schmidt, Field Museum of Natural History, 
Chicago, papers in ichthyology and herpetology; Dr. 
Jean M. Linsdale, Hastings Reservation, Jamesburg 
Route, Monterey, Calif., papers on ornithology; Dr. 
Remington Kellogg, U.S. National Museum, papers in 
mammalogy. 

Fob the second time, Cleveland Health Museum has 
received a grant from the Thomas H. White Trust 
Fund, in the amount of $1,100. This grant has been 
made to establish at the museum a permanent exhibit 
on nutrition and health. It is planned to open the 
exhibit in the early part of January, 1943. 

The Lewis Cass Ledyard, Jr., Fellowship of the 
Society of the New York Hospital was established 
in 1939 by a gift from Mrs. Ruth E. Ledyard, in 
memory of her late husband, Lewis Cass Ledyard, 
Jr., a governor of the New York Hospital. The in- 
come, amounting to approximately $4,000 annually, 
will be awarded to an investigator in the fields of 
medicine and surgery, or in any closely related field. 
This amount will be applied as follows; $3,000 as a 
stipend and, approximately, $1,000 for supplies or 
expenses of the research. In making the award, 
preference will be given to younger applicants who 
are graduates in medicine and who have demonstrated 
fitness to carry on original research of a high order. 
Applications for the year 1942-43 should be in the 
hands of the committee by December 15. It is ex- 
pected that the award will be made by March 15, 1943. 
They should be addressed to: The Committee of the 
Lewis Cass Ledyard, Jr,, Fellowship, The Society of 
the New York Hospital, 626 East 68th Street, New 
York, N. Y. 

Dr. Charles F. Kkttkbing, chairman of the Na- 
tional Inventors Council, a government agency under 
the Department of Commerce, on the occasion of the 
meeting of the council at the General Electric Com- 
pany, announced that Americans, many of them non- 
professionals, have submitted to date 91,823 sugges- 
tions which they believe will help the Army and Navy 
in winning the war. In a two-day meeting of the coun- 
cil, the most recent and promising of these inventioiis 
were discussed and evaluated preliminary to making 
them available to the armed services, Idm have been 
welcomed from amateurs because their suggeetkms in 
many eases prove fruitful and of pvacttcel mk 
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500 to 1,000 inventive ideas are received in a day at 
the Washin^on offices of the National Inventors 
Council. 

Th£ establishment of a combined engineering and 
chemistry curriculum leading to the degree of master 
of science in chemical engineering at the University of 
California has been announced. The course is planned 
to give students a well-balanced training in both fields. 
Several departments, including chemistry, metallurgy, 
mechanical engineering, mining engineering and 
petroleum engineering, will cooperate in training 
graduate students for the new degree. 

The University of Pittsburgh will offer a course in 
“Military Chemistry and Chemical Agents” each 
trimester beginning on September 28. It will be based 
on “Technical Manual 3-215” of the War Department 
and will cover all the fundamentals antf principles 
which are required by the manual. Two fully illus- 
trated lectures will be given weekly by Dr. A. L. 
Robinson, of the department of chemistry. The pur- 
pose of the course is to train prospective registrants 
for military service. 

The Polytechnic Institute of Brooklyn plans a 
course in the fall of 1942-1943 in the reading of chem- 
ical Russian. This course will be given on Tuesday 
evenings throughout the year. It is designed to give 
a mastery of the grammatical principles and the 
vocabulary necessary for the translation of technical 
articles from Russian reference books and periodicals. 
Registrants need not have had previous experience 
with the Russian language, but must have studied 
some other modem foreign language. The work will 
involve supervised study and translation from chemical 
journals. Dr. Karl Steik, a consulting chemist, is in 
ct^arge. Information may be obtained from Professor 
Raymond E. Kirk, of the department of chemistry. 

It is reported in the Journal of the American Medi- 
cal Association that an agreement between the South- 
western Medical Foundation and Baylor University 
to set up a medical center in Dallas was approved at 
a special meeting of the executive board of the Bap- 
tist General Convention on July 7. The project has 
been under consideration for eight months. Under a 
ninety-nine year contract the medical and dental 
schools of the university will be moved, as soon as 
buildings are provided, to a 35-acre tract along Hines 
Boulevard and including Parkland Hospital. Under 
tb^ contract one million dollars will be expended by 
the foundation for buildings for medical teaching, 
construction to start within a period of not less than 
two years after removal of priority restrictions. 
ParUai^ Hospital will be cnl^ged and become an 
{wrt of the emiter, its facilities to be used in 
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connection with the medical and dental colleges. The 
site for the center is within a few blocks of a large 
group of children’s hospitals, including the Children’s 
Hospital of Texas, the Scottish Rite Hospital for 
Crippled Children, Hope Cottage, Bradford Memorial 
Hospital for Babies and Freeman Memorial Clinic. 
The agreement places the two schools under the con- 
trol of a joint board including three members from 
the foundation and two from Baylor. The university, 
which has been under supervision of the executive 
board of the Baptist General Convention, will be con- 
ducted on a non-sectarian basis. Development of the 
medical center will be in cooperation with the city- 
county hospital board administering Parkland Hospi- 
tal, where the first aim of the medical foundation will 
be to improve clinical facilities. A dispensary will be 
the first unit in the new construction program. In 
addition to providing the buildings, the foundation 
will also furnish money for teaching. The medical 
school will continue to receive income from endow- 
ment, but Baylor University will retain the endow- 
ment fund. All student fees will go into the fund for 
teaching. 

The University of Rochester has received more 
than $300,000 from the late Mary M. Condon to set 
up a fund known as the John P. Munn Fund in 
memory of Dr. John P. Munn, former chairman of 
the board of trustees of the university, whose secre- 
tary she had been, for “such university purposes as, 
in the opinion of the board of trustees, would have 
been generally favored by Dr. Munn.” Miss Condon, 
who died in 1941, left a gross estate of $134,620 and 
a net of $129,301, all of which goes to the university. 
Before her death Miss Condon had turned over more 
than $190,000 in cash and securities to the university, 
from the greater part of which the university agreed 
to pay her the income until her death. 

The recently issued report of the Eastman Dental 
Dispensary for 1941 states that the Germans have 
taken over the Brussels and Paris Clinics and are 
using them to a great extent for services for their 
troops. The London Clinic, while it has suffered 
some damage from air raids, is giving about 500 
treatments per week to children. In Stockbolm, all 
departments of the clinic are functioning in excellent 
fashion. 

It is reported in Nature that Lord Louis Mount- 
batten, vice-president of the Institution of Radio 
Engineers, has given a prize to the institution, to be 
known as the Mountbatten Medal; it will be “awarded 
to the candidate who has proved himself the best can- 
didal^ amongst those of the Royal Navy or Air Force 
who have presented themselves for the graduateship 
examinations of the institution held during the year.” 
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DISCUSSION 


THS MAGNETIC ION 

Thk general belief that our universe consists of 
matter (of the chemical elements) and of electricity 
is founded on the observations of M. Faraday,^ who 
stated that there are material bodies moving in homo- 
geneous electric fields in the direction of the electric 
lines of force or against them. These bodies^ whose 
direction of motion is reversed with the field, were 
called **ions'^ by M. Faraday. Thus an electric ion 
is a body or particle which carries an excess of posi- 
tive or negative electric charge. 

It is well known that electric ions can be pro- 
duced by different means such as friction, chemical 
processes, light and other ionizing agents (for ex- 
ample, radium), etc., and that the charges on these 
ions can also be changed by the same means. 

Magnetism played a secondary role for the last 
centuries, since during all that time the opinion pre- 
vailed that there are no true magnetic charges. No 
matter how small a body or particle was, it always 
was supposed to have the same amount of north as 
of south magnetism. This opinion was baaed on 
observations according to which a body directed itself 
in the direction of the homogeneous magnetic lines of 
force as a compass needle does in the geomagnetic 
field, but did not move from its place.* Thus a force 
acting on the north magnetic pole was supposed to be 
equal to that on the south magnetic one and therefore 
only such oppositely charged magnetic dipoles were 
believed to exist. According to J. M. Ampere, each 
of the dipoles or magnets could be substituted by cir- 
cular electric currents. Therefore, particles or bodies 
with an excess of magnetic charge should not exist. 

However, more sensitive experiments of F. Ehren- 
haft,^ carried out on very small test bodies with 
greater mobilities in strong homogeneous magnetic 
fields, showed that particles of various elements such 
as Fe, Ni, Sb, etc., move in or against the direction 
of the lines of force if they were irradiated by light 
(magneto-photophoresia) . From a swarm of such 
particles, which are suspended in gas, some move 
towards the north magnetrode some towards the south 
magnotrode, while others remain at rest. The moving 
bodies reverse the direction of motion with the field 
and stop instantly if the magnetic field is shut off. 
Their velocities increase or decrease if the intensity 
of the illuminating beam increases or decreases. 


1 M. Faraday, ISxp, Res, in Rlectr,, Vol. I, VIII, 665, 
1839. 

«E. Norman, ‘‘A New Attractive, ' ' etc., Chapter VI, 
anno 167^ W. Gilbert, "De Magnete,'' etc., Book IV, 
Chapter VI, anno 1628. ' 

»F. Ehrenhaft, C. R, (Pom), 190; 263, 1930; Rhys, 
ZextschHfi, 31: 478, 1930; Phil Mag,, XI; 140, 1931. 


Furthermore, the test bodies pass very closely to each 
other in opposite directions. 

In the spirit of M. Faraday and J. C. Maxwell one 
must therefore conclude** that there is an excess of 
magnetic charge on these test bodies which show a 
distinct motion under the influence of homogeneous 
magnetic fields. These particles, therefore must be 
considered as magnetic ions. Furthermore, there are, 
as F. Ehrenhaft has shown,° magnetic currents since 
the flow of these magnetic ions itself represents a 
magnetic current. 

Just as there are electric ions created by light, light 
can also produce magnetic ions, ».<?., bodies, which 
move in homogeneous magnetic fields. 

In the following recent experiments will be de- 
scribed which demonstrate that the magnetic ions, 
which are produced by light, are only a special case of 
a much more general phenomenon. The experiments 
were executed in an Ehrenhaft condenser® whose 
plates (8 mm in diameter and about 2 mm apart), 
were the basis of iron cylinders which created a verti- 
cal magnetic field whose direction could be reversed at 
will. A reversible electric field could likewise be ap- 
plied in the same direction if needed. Both fields were 
strictly independent from each other. All observa- 
tions were carried out in the dark field of a microscope 
(n.a. 0, 36). 

If one places a minute amount of very fine powder, 
such as Fe, Ni, Mn, Cr, Sb, in the exact center of 
the lower magnetrode, one can see, as soon as the 
magnetic field is applied, that some of the particles 
move toward the upper plate, while others remain at 
rest. It is also possible to place some particles on 
the upper plate only. Of these some move toward the 
lower magnetrode as soon as the magnetic field is 
applied, while the others remain at rest. It is even 
po.ssibIe to combine both experiments at the same time. 
One then observes that some of the particles move 
toward the north and some toward the south mag- 
netrode, carrying charges opposite to those of the 
plates, to which they move. The particles arrange 
themselves on the magnetrodes in the direction of the 
lines of force and in needle-like masses parallel to 
each other and perpendicular to the plates. These 
needles are similar to those which were observed in 
non-homogeneous fields since De la Hire.^ Since this 

4 J. 0. Maxwell, Treat. El. et Magn.,^» Ed., Oxford, 
1873, art. 377-379. ' ' 


Jiinrennaft, Jour, FranUin Inst,, 230: 381, 1940; 
Mature (London), 147; 25, 1941; Scienok, 94; 232, 1941: 
Jour, FranhUn Inst,, 233 : 235, 1942. 

« F. Ehrenhaft, 8iU, Beriohte der Wiener Ak. D, Wiu,, 
119 gia), 815, 1910; Phy$, Zeitsohr,, 11; 619, 1910; Ann, 
des Physique, Paris, 13; 151, 1940; Philomphy of eoir 
enoe, 8: 3, 1941. “The Microeoulomb Experiment'* 
(charges smaller than the electronic charge). 
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experiment can be perfonned without light as welli 
there is evidence of motion of matter under the in- 
fluence of homogeneous magnetic fields in both direc- 
tions in darkness too. It is remarkable that one can 
easily distinguish two kinds of motion if one makes 
the field slightly non-homogeneous, by putting the 
plates at a very slight angle. While all ferromagnetic 
particles move in the direction of the denser lines of 
force (M. Faraday®), thus laterally and non-rever- 
sibly with the field, some of them, the charged ones, at 
the same time also show a superposed motion towards 
the plates, reversing this motion with the reversal of 
the field. Instead of placing the particles on the 
basis of the magnetrodes one can suspend them in gas 
in the space between the plates and observe in very 
diffused light a movement towards both plates, which 
in many cases was reversed with the reversal of the 
field. 

Moreover, even in liquids one can observe such 
movements, which can only be explained if one as- 
sumes the existence of magnetic charges. Colloidal 
particles, for example, of Ni® or powdered particles 
suspended in various liquids, such as water, castor oil 
and glycerine, move, when exposed to the influence of 
homogeneous magnetic fields, toward the gold-plated 
magnetrodes and are finally deposited on them. 

This is evidence that there is a phenomenon anal- 
ogous to the well-known phenomenon of electro- 
phoresis (cata phoresis)^" and which should be termed 
“magneto-phoresis.” The micro-photographs show 
that the deposits are coagulated in similar manner 
as the deposits of electrophoresis. It is also possible 
to observe the movement of individual particles under 
the influence of homogeneous magnetic fields as well 
as homogeneous electric fields independent of each 
other. These observations showed that the particles 
behaved similarly in both fields. However, the dif- 
ference could be particularly well noticed on Cu par- 
ticles which moved only in electric fields, but not in 
magnetic ones and on some iron particles which moved 
in magnetic fields but not in electric ones. 

In order to explain all the phenomena which one 
can observe on magnetic ions one has to make similar 
assumptions as in the interpretation of phenomena on 
electric ions (f.i. change of charge, space charges and 
double layers). Thus, the changes of direction and of 
velocity occurring frequently and spontaneously dur- 
ing the observations must be explained as changes 
of magnetic charge. Up to the present, artificial 

la Hire, Memoir de I'Acad. Boy. dea sciences des 
Paris, anno 1717. 

» M. Faraday, Jfffcp. Res. in Eleetr., etc., Vol. HI, XXI, 
8465, 1856. 

»F. Ehrenhaft, Aheid. Anseiger d. X. Ak. d. Wiss. 

July 10, 1902, No. XVIII. 

tot, F« Beuss, Mem. fioe. Imp. dee Naturalistes de 
Mosoou, 2, 827, 1809. 


change of magnetic charge could be achieved by means 
of irradiation by light and by the application of 
friction. However, irradiation with radium which 
changed the electric charge easily did not alter the 
magnetic charge at all. 

The discovery of magnetic ions led to the conclusion 
that Ampere^s^^ hypothesis, stating that every magnet 
can be substituted in its effects by circular electric 
currents, can not be considered as valid in general any 
more, since one can not apply it to bodies, where an 
excess of magnetic charge has been proved by means 
of such simple experiments as were described above. 
It also led to the conclusion of the existence of the 
magnetic current nientioned before. 

The unit of the magnetic current is defined as the 
flow of the unit of true magnetism through the unit 
of cross-section during the unit of time. It is under- 
stood that the unit of true magnetism is the magnetic 
charge which exerts a force of one dyne on an equal 
one placed at the distance of 1 cm in the vacuum. 

Other experiments and important conclusions will 
be reported later 

Felix Ehkenhaitt 
Leo Banet 

New York, N. Y. 

NEW STEREOISOMERS OF METHYLBIXIN 

The pigment from the seeds of the Anna to tree 
(Bixa Orellana L.), bixin, HOOC ■ C22H20 * COOCHg, 
and its methylester, methylbixin, CH3OOC * C22H2e * 
COOCH3, differ from most natural polyenes in their 
stereochemical configuration. It was found by earlier 
investigators^ that Bixa pigments are labile forms 
which can be converted into the corresponding stable 
isomers by iodine, irradiation, etc. Therefore, the 
natural prodtict and its ester must contain at least 
one cis double bond. Despite the elapse of a decade 
no further progress has been reported in this field. 
So far as we know, not even the reversibility of the 
conversion mentioned has been claimed. 

In experiments carried out recently in these labora- 
tories it was shown that numerous stereoisomers of 
natural^ and synthetic'^ polyenes can be obtained in a 

J. M. Ampere, ‘'Expose de Nouv. dee. sur. Folectr. et 
le magnet.*' Paris, 1822. 

12 experiments described above wore carried out at 
Carl Zoiss, Inc., New York, N. Y., where they can be dem- 
onstrated by the authors. 

1 P. Karrer, A. Helfonstein, B. Wldmer and Th. B. van 
Itallie, Helv. chim, Acta, 12 : 741, 1929 ; B. Kuhn and A. 
Winterstein, Ber., 66: 209, 1933 and 67: 344, 1934; P. 
Karror and IT. Solmssen, Eelv. chim. Acta, 20; 1396, 
1937. 

2L. Zechmoister, A. L. LeBosen, F. W. Went and L, 
Pauling, Proc. Nat. Acad. 8 ci., 27; 468, 1941; A. L. 
LeBosen and L. Zechmeister, Jour. Am. Chem. 8 oe., 64; 
1075, *1942; L. Zechmeistor and W. A, Schroeder, Jour. 
Am. Chem. 80 c., 64; 1173, 1942, 

^h, Zeehxneister and A. L. LeBosen, SoncKCS, 95: 
587, 1942. 
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rerersible way. The methods used, especially iodine 
catalysis and melting of crystals, are now being ap- 
plied to methylbixin. We have found that the cia- 
irons conversion mentioned above is reversible, and 
furtheraore that not a single compound but a compli- 
cated equilibrium mixture of stereoisomers is formed. 
The latter can be separated on a Tswett column, using 
calcium carbonate (Merckxs Heavy Powder) and ben- 
jsene-pctroleum ether mixtures. 

So far 8 stereo iso meric methylbixins have been ob- 
served on the coluum, above and below the all- tnins 
zone; of these several have been crystallized. They 
differ speciros(*opi(tftlly by 0-16 nm from the all-traws 
eompoimd which possesses the longest wave-length 
maxima (490, 457 ium- in petroleum ether). On addi- 
tion of iodine the spectra of all these stereoisomers 
shift to about 488.5, 455 mu. 

A new typo of rapid isomerization was observed 
with fresh methylbixin solutions at 20^^. No all-traw^ 
isomer was present in this equilibrium, and it ap- 
peared only upon iodine addition. 

L. Zeohmeisteb 
R. B. Escue 

Gates and OaEixiN Labouai'okies 
or Chemistry, 

OALiroRNiA Institute or Technology 

SEAWEEDS AT BEAUFORT, NORTH 
CAROLINA, AS A SOURCE 
OP AGAR 

Recent articles on methods for reclaiming used 
agar, on preparation of agar substitutes, and on means 
of conserving agar give evidence of the increasing con- 
cern over future sources of supply, especially for bac- 
teriological requirements. 

Agar has been produced commercially on the Cali- 
fornia coast i’or a number of years, and this produc- 
tion has been increased considerably during the past 
few months. However, agar for bacteriological pur- 
poses apparently is not being produced along the 
Atlantic coast. The long-established “Irish moss” in- 
dustry of Massachusetts seems to be the nearest ap- 
proach to the production of bacteriological agar in the 
eastern United States. 

On Juno 1, 1942, an investigation of possibilities of 
producing agar from seaweeds of the North Carolina 
coast was begun at the Duke University Marine Labo- 
ratory at Beaufort, N. C. Although this work is still 
in its early stages, it has seemed advisable to announce 
certain findings because of the pressing need for new 
sources of agar. 

The plans of this work include a systematic test of 
all the more common, larger species of red algae of the 
Atlantic coast from Beaufort southward to the Florida 
Keys but especially in the vicinity of Beaiifort 


The most common rod alga in certain parts of the 
Beaufort region during summer is Oraciloria con/ertw- 
idea (L.) Greville. Hoyt^ states that it is present 
from April to November and that this species has been 
used “for the making of jellies in a way similar to the 
use of the *Irish moss,* Chondrua crispus, of our north- 
ern coast.” Preliminary tests indicate that from 26 to 
35 per cent, of the air-dry weight of this alga is agar. 
Its wet weight is about 17 times that of the dry weight. 
Agar has been produced from this species at the Duke 
University Laboratory since about June 15 and has 
satisfactorily met bacteriological requirements. 

The method of preparation used is similar to that 
given by Field.^ Freshly collected material is washed 
with sea water and spread out to dry and bleach. 
From three days t<j a week are required for this proc- 
ess. Daily sprinkling with sea water is necessary to 
make bleaching complete. Whether or not the ma- 
terial is damaged by washing or wetting with fresh 
water has not yet been determined. When bleached 
and dry the seaweed is boiled in about 50 times as 
much fresh water by weight as seaweed. This is kept 
up to or above 50 per cent, of its original volume by 
occasionally adding more water during the boiling 
process. The liquid is then strained through several 
thicknesses of linen cloth and poured into shallow 
pans to cool and solidify. From this point on it is 
treated in a manner similar to that described by 
Thaller^ for reclamation of used agar and a reason- 
ably pure product is obtained. A 1.5 per cent, solu- 
tion forms a sufficiently hard gel in a Petri dish to 
permit streaking with an inoculating needle. 

If a purified agar is not required, 20 grams of dried 
Graeilaria may be placed in a cloth bag in a fiask con- 
taining 500 or 600 cc of water (with nutrients if de- 
sired). This is autoclaved and the agar solution 
poured directly into Petri dishes for use. 

Graeilaria confervoidea is present in certain areas 
near Beaufort in large quantities and it can be col- 
lected with ease. In more favorable localities one per- 
son can gather 100 pounds wet weight of this material 
in an hour. There are many square acres of bottom 
that produce this alga in sudi abundance during sum- 
mer months. Preliminary studies on the possibilities 
of cultivation of Graeilaria have shown a remarkable 
growth rate. Small stems about three inches long tied 
to pieces of tile and placed in a favorable habitat in- 
creased about ten-fold in two weeks during July. 

Probably the second most common red alga of ike 
Beaufort region during summer is Mypnea muaei- 
formis (Wulfen) Lamouroux. It is present the year 

iVr. D. Hoyt, Sidl Bureoa Fi$heri«$ (U. fi.), 86: W7- 
656, 1017. 

«X, A. Field, Eeon. Oire. No. 51, Bureau of Fislieviss 
(U* a), 1921. 

t H. L ThaUer, Bonuros^ 96; 83-24, 1948. 
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around but lasa abundant during winter* Agar can be 
made from this species also ; that produced so far has 
been of inferior but usable quality. Difftculty has 
been encountered in bleaching Hypnea, although per- 
fectly bleached pieces are sometimes found along the 
beach. 

Tests on species of algae that are not sufftciently 
abundant at any time of year to afford a significant 
supply of agar are being carried out in the hope that, 
should some exceptionally favorable species be found, 
methods for cultivation can be worked out. Lomen- 
taria uncinata Meneghini, for example, yields a very 
high percentage of agar, but because it is such a small 
plant and not very abundant, it is commercially out 
of the question. Many species at Beaufort are re- 
stricted in abundance only because of the limited ex- 
tent of suitable surfaces to which they can attach. 

Early in June determinations were made on the 
alginic acid content of two species of pelagic Sar- 
gassum, S. natans (L.) Meyen and S, fiuitana B0rge- 
sen. Apparently the alginic acid content of these is 
very small. Similar determinations are planned for 
all the more common, large species of brown algae. 

Harold J. Humm 

Bukk tJNivxasm Mamnx Labobatorv 
BxAuroRT, N. C. 

THE CAUSE OF DOMESTICATION 

The suggestion that the dog may have been domes- 
ticated in part for its value as a scavenger^ may have 
some pertinence, but we should not forget that primi- 
tive people do not object to smells as much as we do, 
and that they seem to care very little about sanitation. 
Moreover, most of them lived so they could move easily 
and probably they did move rather frequently, thus 
wittingly or unwittingly solving the refuse problem. 

While utility has been a great factor in all domes- 
ticating, it is not all-powerful, for, if it were, the list 
of domesticated organisms would be much larger than 
it is. In other words, we could profitably use the 
qualifications of many that have not been reduced to 
domestication. 

It is nearly, if not entirely, true that prehistoric 
man did all the domesticating. Hence, if we are not 
prepared to admit that he had faculties along this line 
superior to those of historic man, we must conclude 
that the organisms domesticated, themselves contrib- 
uted to the result* As the admission can scarcely be 
made, the conclusion is unavoidable. The dog is a 
clear example ; it prefers to associate with man. Tam- 
ability exists in gradations; some creatures readily 
tame, others are refractory. The domesticated forms 
derive from iht more susceptible kinds and, oonsid- 
mdugr primitiTe man’s success in contrast to advanced 
man’s trilofe In domestications, it seems certain that 


the organisms involved must have had favorable ten- 
dencies to that state and must have helped to domesti- 
cate themselves. ^ . 

W. L. McAtbe 

tJ. 8. Fish and WiLDLirs Skevice, 

Washington, D. C. 


OFFPRINTS FOR THE SCIENTIFIC MEN OF 
SOVIET RUSSIA 

I HAVE recently received a letter, dated May 25, 
1942, from Professor Alexander R. Luria, the promi- 
nent Russian psychologist. Professor Luria, whose 
book in English, “The Nature of Human Conflict,” 
is well known to American readers and who was 
scheduled to visit this country to deliver the Salmon 
Memorial Lectures at the Ncm" York Academy of Medi- 
cine, is now in the Province of Cheliabinsk in the 
Ural Mountains. He is directing a clinic for the re- 
habilitation of the brain-injured in the war. He 
writes that he and his colleagues are very much in 
need of offprints from recent original American publi- 
cations in the field of brain pathology and abnormal 
psychology, particularly those dealing with re-educa- 
tion and neurosurgery. He would like to receive such 
material as immediately as possible. 

The American -Russian Committee for Medical Aid 
to the USSR, of which Prince Vladimir V. Koudasheff 
is the chairman and Dr, Michael Michailovsky is the 
treasurer, has kindly offered to transmit to Professor 
Luria literature sent to them and designated for him. 
Their address is 55 West 42d Street, New York, N. Y. 
It is also possible to mail directly to Professor A, R. 
Luria, Neurosurgical Rehabilitative Clinic of VIEM, 
Kisegatoh Sanatorium, Cheliabinsk Oblast, USSR. 

It is hoped that American scientists W’ho have perti- 
nent material will heed this call. It may furthermore 
be presumed that the needs of Professor Luria and his 
clinic are typical, and that in general American scien- 
tists who have formerly corresponded with Russian 
colleagues should continue sending important offprints 
that in some way bear upon war needs. Indeed, only 
three months ago the writer received a request from 
the Tbilisi Institute of Physiology for an offprint that 
is neither very important nor remotely related to war 
research. However, the situation has doubtlessly 
changed since, and correspondents may do well to dis- 
criminate for the time being in what they send. 

The U. S. Post Office accepts first-class matter and 
printed material not exceeding four pounds and six 
ounces for mailing to the USSR, and wherever loca- 
tions of institutes and universities have been changed, 
as many have, the Soviet authorities no doubt have the 
information for proper forwarding, 

Obeoort B. Razrak 

DKTAWnCXKT OV PSTCHOLOGT, 

" Quma CoudnoB, FLtraHXKO, N. T. 
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THEY ALSO SUFFER 

While war ravages humanity, lower forms of life 
get scant consideration. Even in times of peace it is 
difiBicult to protect the flowers, forests, birds and beasts, 
and when war comes the bars are wholly down. In the 
jungles of Malaysia and Papuasia, the wealth of life 
is so overpowering it is doubtful if thousands of ‘^in- 
filtrating^^ soldiers can do much permanent harm, but 
even there some animal and plant life is jeopardized. 
This IS especially true on small islands which often 
form the exclusive habitat of peculiar animals. A 
soldier off duty is seldom averse to shooting anything 
subhuman and he is especially willing when it may 
provide a variation for the daily mess. He can not 
be fighting all the time, and liis opportunities for 
wantonness must be frequent. As Kipling pointed 
out, we can not expect even our own men to be “plaster 
saints,” and when it comes to our enemies, especially 
the Japanese, there is little hope. 

The war has spread to so many out-of-the-way 
places that natural conditions arc bound to be greatly 
disturbed, and it is not unlikely that exterminations or 
near exterminations will be among the many deplor- 
able by-products. On the treeless Aleutian Islands of 
Attu and Kiska, recently occupied by the Japanese, 
are distinct species of ptarmigan, handsome grouse- 
like birds, nominally protected by our laws, but doubt- 
less due to go into the soldier^s pot by hundreds. In 


this region also is the sea otter, one of the most inter- 
esting of living mammals and one of great potential 
economic value. From the verge of extinction it has 
just been restored to numbers thought to guarantee 
its continuation, but under war conditions its fate may 
again become uncertain. Another important animal 
of this region is the fur seal which passes regularly 
through the Aleutians on its migrations. It is inter- 
esting to note that our long-standing treaty with 
Japan, by which she agreed not to kill seals on the 
high seas, was abrogated before war began. This 
treaty was profitable to Japan, and her refusal to 
continue it seems explainable only on the assumption 
that she expected to occupy our territory. 

Examples of threats in other regions could be mul- 
tiplied. North Africa, especially, might furnish a 
number, but there are some much nearer liome. The 
danger to our western forests from fires set by in- 
cendiary bombs is a very real one which was quickly 
recognized, and protective measures are doubtless 
being taken, but the task is well-nigh insuperable. We 
can only hope for success. 

As so often said, our first business is to win the war, 
but the naturalists and conservationists can scarcely 
be blamed if their thoughts and sympathies turn oc- 
casionally to the killings that are not mentioned in 
the ofBcial communiques. 

Field Museum News 
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ASTRONOMY 

Essentials of Astronomy. By John Charles Dun- 
can. Illustrated. 181 pp., 14 appendices, star 
maps. New York; Harper and Bros. $1.85. 

Celestial coordinates, spectrum analysis, proper 
motion — these are the straws which often strain 
teacher and student alike in the usual college first- 
year course in astronomy. Also, to greater degree, 
they and other concepts overthrow good intentions of 
would-be amateur astronomers and intelligent laymen 
taking extension and adult education courses, 

A formidable text does not help particularly when 
90 per cent, of such students are probably making 
their first and last serious contact with astronomy. 

Write a volume in simple, fluid terms (such as 
should be expected from one of America’s best-known 
teachers of astronomy). Do not, however, be conde- 
scending — retain the language of the subject, and in- 
clude briefly its latest advances. Give them a com- 
mon-sense introduction to the sky as they see it: “The 
Appearance of the Sky.'' Follow later with compact 
fundamentals : 


“The kinship of all the stars, including the sun, is 
revealed by their spectra which, being of dark lines on 
a continuous background, show that each star has an 
intensely hot interior which shines through an envel- 
oping atmosphere of less highly heated gas.” 

Give them a comparatively thin volume, well illus- 
trated and diagrammed. Give them a Kodachrome 
(four-color) . frontispiece of well-known Orion — the 
pioneering achievement of “Essentials of Astron- 
omy.” Give them attractive star maps. Price the 
book reasonably, 

Wellesley's professor of astronomy has done just 
these things, and as a result, astronomy classes which 
follow his lead should have many more “satisfied sur- 
vivors” than before. 

Charles A. Fedkrbr, Jr. 

Harvard College Observatort 

THE FLORA OF FUKIEN PROVINCE, CHINA 

Flora of Fukien and Floristio Notes on Southeastern 

China, i (1). By F. P. Metcalf, xviii + 62pp. 
2 maps. 1942. 

This first part of a projeeted flora of Fukieti 
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Province, China, is much more than a flora of that 
particular province. While the Fukien species of the 
families treated are considered in detail, with keys to 
genera and species, descriptions, synonymy and cita- 
tion of specimens, a great many species from neigh- 
boring provinces are included, particularly those of 
Chekiang, Kiangsi, Kwangtung, Hunan and Kwangsi. 
In addition to the introductory and historical matter 


appertaining to the Province of Fukien, many species 
occurring in neighboring provinces are described. 
The flrst part, now available, considers the families 
and genera of the Gymnospermae and the dicotyle- 
donous families from the Casuarinaceae to the Fa- 
gaceae, inclusive. The work is published by Lingnan 
University, 150 Fiftli Avenue, New York. 

E. D, Merbill 
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THE NATIONAL HEALTH IN GREAT BRIT- 
AIN AFTER NEARLY THREE 
YEARS OF WARi 

Good reports on the national health during the war 
have previously been given. The survey can now be 
extended to the third winter of the war arid most of 
the third year, with similar results. In the House of 
Commons the minister of health, Mr. Ernest Brown, 
stated that after one thousand days of war the health 
of the nation was in many respects better than in days 
of peace. The birth rate of 1941 was 14.2 per thou- 
sand as compared with 15.1 in 1938 and 20.9 in 1916. 
(This only exemplifies the falling birth rate, which 
was causing concern before the war) . But for the first 
quarter of 1942 the rate was 15.5, the highest in any 
March quarter since 1931. The rise can be accounted 
for by the increase of marriages promoted by the 
allowances paid for wives and children of the young 
men joining the fighting services. The infant mor- 
tality rate for 1941 was 59, as compared with 53 in 
1938 and 91 in 1916. The rate for the first quarter 
of 1942 was 61, the lowest rate for any first quarter 
on record. The maternal mortality rate in 1941 was 
2.77 per thousand births as compared with 2.97 in 
1936 and 4,12 in 1916. Thus while over a long period 
the birth rate had been falling, over the same period 
the survival rate had increased. The “crude general 
death rate'^ was 12,9 in 1941 as compared with 11.6 
(the lowest on record) in 1938 and 14.4 in 1936. The 
risk of epidemic disease calls for special care in war- 
time, but during the past two and one half years of 
war the infectious disease rate has been normal and, 
on the whole, below the average. 

Apart from tuberculosis, the only infectious disease 
which has shown a rise during the war is cerebrospinal 
fever. This was expected, since cerebrospinal fever 
has always been a wartime disease. In 1916 there 
were about 2,000 cases and in 1938 and 1939, 1,500 
and 1,300, respectively. But in 1940 there were 
nearly 13,000 and in 1941 over 11,000 and, for the 
first half of 1942, 4,000. The fatality of the disease 
has been reduced from a percentage of 69 in 1935 
to 34 and more recently to 20. 

^ London correspondent of the Jotmol of the American 
Medical Aesociatlon. 


The problem of tuberculosis is causing some oon- 
cern. There were 28,669 deaths due to it in 1941, 
compared with 28,144 in 1940, 26,176 in 1938 and 53,- 
858 in 1916. The steady fall in tuberculosis which 
has been a feature of the twenty-five years of peace 
has been interrupted in the last two years. Wartime 
conditions, such as the blackout, overcrowding and the 
cessation of house building, predispose to tuberculosis. 
In the past we tended to concentrate on treatment 
rather than on ewrly diagnosis. The recent develop- 
ments in miniature racliograpliy are providing a new 
weapon to detect cases for more detailed examination. 
From earlier diagnosis better results in treatment are 
expected. Also rehabilitation and securing gradual 
return to suitable employment is to be tackled on more 
comprehensive lines. 

The incidence of diphtheria, the chief killing disease 
of children between 4 and 10, has not fluctuated very 
widely in the last twenty-five years, but the number of 
deaths has fallen from 5,300 in 1916 to 2,600 in 1941. 
During the past year the Ministry of Health 1ms been 
engaged in a campaign for immunization of children 
against diphtheria, and this has given striking results 
in reducing both incidence and fatality of the disease. 
Scarlet fever has become a scourge of the past, and 
there were only 133 deaths from it in 1941. In that 
year there were only 148 deaths from typhoid and 
fewer than 5,000 as compared with 6,000 eases and 
1,100 deaths in 1916, During the heavy bombing of 
our cities not a single death from typhoid was due 
to pollution by water-borne infection, in spite of the 
continuous bombing of our crowded areas. American 
visitors marveled at this. The number of deaths from 
pneumonia was much greater in 1941 than from all 
the other infectious diseases combined other than 
tuberculosis. There were 50,000 cases and 26,000 
deaths, compared with 29,000 deaths in 1940 and 
23,000 in 1939. 

An increase in venereal diseases was not unexpected 
in view of war conditions but was not so great as in 
the last war. At the outset steps were taken to ex- 
pand the existing services. We have always relied on 
propaganda and education for controlling these dis- 
eases. But the work of limiting the spread of intee- 
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bon was hampered by lack of powers to deal with quate numbers. Pear of contracting the disease in 

persons unwilling to submit to treatment and known sanatoriums appears to be a factor, though the au- 
to infect others. This difficult problem is engaging thorities hold that there is no greater risk than in 

attention. other hospitals. 

At the end of April, 1939, the number of state- regis- The demand for doctors in the fighting forces has 
tered nurses was 94,200. In April, 1942, the number entailed a shortage for civilian purposes. The gov- 

had risen to 103,700. But there is still a shortage, and eminent has asked the public to recognize the diffi- 

12,000 more are required. The tuberculosis service in culty and do what it can to limit calls to what is 

particular has exceptional difficulties in securing ade- essential. 

SPECIAL ARTICLES 


ABSORPTION OF SELENIUM BY CORN FROM 
ASTRAGALUS EXTRACTS AND SOLU- 
TIONS CONTAINING PROTEINS 

Besides being highly toxic to livestock, selenium 
indicator plants serve as converters of selenium. They 
absorb selenium from the soil, change it into water- 
soluble compounds, and through decay return it to the 
soil in forms readily available for absorption by all 
types of plants, including farm crops. Soil-plot ex- 
periments by Beath and his associates^ have shown 
that selenium derived from a water extract of an indi- 
cator plant is much more readily accumulated than 
selenium from an inorganic compound such as sodium 
selenite. 

We have recently made a quantitative comparison 
of a water extract of Astragalus hisulcatus and sodium 
selenite (NuaSeOg) as sources of selenium for absorp- 
tion and accumulation by young corn plants growing 
in solution cultures. Another phase of our study dealt 
with the possible influence of proteins and their de- 
rivatives on the absorption of inorganic sodium 
selenite. 

Pioneer hybrid corn no. 307 was germinated in 
quartz sand. When the seedlings were about 8 cm 
high they were transferred to a mineral culture solu- 
tion of the usual composition® to which either Astraga- 
lus extract or sodium selenite had been added. The 
culture solutions were renewed twice a week, and after 
the plants had gi-own for three weeks they were dried, 
weighed and analyzed for selenium. The extract was 
prepared by soaking finely ground seleniferous As- 
tragalus hisulcatus in culture solution for 16 hours at 
room temperature and then filtering with suction; 
about 75 per cent, of the selenium in the Astragalus 
powder was removed, and the extract contained ap- 
proximately 40 ppm of selenium. 

The curves in Fig. 1 show far greater absorption 
and accumulation of selenium from a water extract of 
Astragalus than from sodium selenite. The selenium 

10. A. Beath, H. F, Eppson and 0. S. Gilbert, Wgo, 
Agr. JSxp. Sta, Bull, 206, 1935. 

*8. P. Treleoae and H. M. Trelease, Atn. Jour, Bot,, 
26: 630-<i36, 1939. 


content of the corn seedlings receiving the Astragalm 
extract was from 12 to 20 times as high as that of the 
seedlings receiving sodium selenite. Maximum ac- 
cumulation was 3,150 ppm^ in the Astragalus extract 
series as compared with only 235 ppm in the sodium 
selenite series. Although reduction in growth was 



SELENIUM IN CULTURE SOLUTION -PPM. 

Fifl. 1 

about the same in both series for equivalent concentra- 
tions of selenium in the culture solution, it is evident 
that, per unit of selenium accumulated, the selenium 
in the Astragalus extract was much less toxic than the 
inorganic sodium selenite. 

The selenium occurs in the extract as part of an 
organic compound— not as the selenite or selenate ion. 
Dialysis has shown that the selenium is present in 
molecules sufficiently small to diffiuse readily through 
a Cellophane membrane (Du Pont or Visking), since it 
became equally distributed on both sides of the mem- 
brane within 48 hours at 6*^ C. The dialyzed selenium 
and the selenium in the original extract exhibited the 
same toxicity, and they were accumulated to the same 
degree by young com plants. 

In view of the much greater accumulation of se- 
lenium from an Astragalus extract than from sodium 
selenite, it seemed of interest to determine whether the 
addition of an organic substance to the culture solu- 
tion would increase the absorption of inorganic sodium 
selenite. Various proteins, protein derivatives and 

s This is one hundred times the maxiictnu rapprtqd fffir 
lethal com from naturally seleniferous soils. Sm; B. 
Trelease, BMentific Hi 13^ im* 
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amino acids (Difoo) were added, each in a concentra- 
tion of 50 ppm, to a culture solution containing 5 ppm 
of selenium as sodium selonite. Table 1 shows that at 

TABLE I 

IurtosNCB OK Various Pkotbiks and Amino Acids in the 
C uLTUas Solution on tub Accumulation bt Cobn 
Skrdunos of Sblrnium Supplied as 
Sodium Selenitic 


Protein or amino 
Add in culture 

Selenium series 
(5 ppra. Be as NaiSeOi) 

Control 

series* 

(No 

selenium) 

solution. 00 ppm. 

Se content 

Ave. dry 

Ave. dry 


of plants. 

wt. of 

wt. of 


ppm. 

tops. g. 

tops, g. 

Bactotryptone 

471 

0.90 

2.23 

Neowptonc 

Bodlum <*anelnate . . . 

420 

413 

0.87 

0.92 

2.10 

2.26 

ProtoohM? peptone . . . 

39G 

0.95 

3.37 

Alanine 

324 

0.78 

2.27 

Tyrosine 

2<i4 

1.02 

2.03 

Cystine 

233 

1.00 

N 2.87 

Tryptopliano 

Control 

205 

192 

1.12 

1.14 

2.20 

2.47 

Alfalfa hay extract . 

319 

0.80 

1.17 

Control 

143 

1.27 

2.20 

String-bean extract , 

285 

0,84 

0.83 

Control 

132 

o.tm 

1.04 


* AnalyHiH showed that these plants <H)ntalued no selenium. 


least four of these substances — bactotryptone, neopcp- 
tone, sodium caseinate and proteose peptone — ap- 
proximately doubled tlie accumulation of selenium, 
and smaller increases were obtained with the other 
substances tested. It may be noted also that water 
extracts of alfalfa hay and of string beans had a 
marked effect in increasing selenium absorption. 

Pig. 2 shows that increasing the concentration of 



Fio. 2 

sodium caseinate in a solution containing 6 ppm of 
selenium as sodium selenite brought about a progres- 
sive increase in the accumulation of selenium by the 
corn plants. With 200 ppm of sodium caseinate, the 
com plants stored 830 ppm of selenium, or four times 
the concentration accumulated in the absence of the 
protein. It is of interest in this connection to note 
that the toxicity of selenium to rats has been found to 
be markedly reduced by a hi^ proportion of protein, 
particularly casein, in the diet.^ 

In eonelusion, it may bo suggested that soils natu- 
rally high in nitrogenous organic substances may 
allow greater eeteniiim aooumulation by crop plants 
AJik ArOorliicri Joar* JTatHL, X9 1 1940. 


and native grasses than soils low in such substances. 
It would be expected that preparation of a grain field 
in a soleniferous area by plowing under a leguminous 
crop might markedly increase the absorption of sele- 
nium by the grain. Corn, other cultivated grains and 
native grasses, though unable to rival the true indi- 
cator plants, might nevertheless be capable of signifi- 
cant activity as selenium accumulators and converters 
in a soil rich in organic material. 

Sam F. Treleasb 
Stpney S. Greenfield 
A tJOusT A. DiSomma 
Laboratory of Plant Physiology, 

Columbia University 

FACTORS INFLUENCING CAPILLARY PER- 
MEABILITY IN THE VITAMIN E 
DEFICIENT CHICKi 

Increased pemeability of capillaries resulting in 
diffuse hemoiThoge and exudation of plasma, as well 
as in increased migration of intravenously injected 
colloidal dyes into the tissues, was found by us to be an 
outstanding feature of vitamin E deficiency in 
chicks.*' *• ^ 

A further study of this condition has shown that it 
is possible to influence the intensity of this symptom 
very much by certain modifications of the diet which 
do not affect the vitamin E content. 

Thus the appearance of exudates can be delayed 
and the incidence and severity of the symptom re- 
duced by lowering of the concentration of soluble 
salts in the diet, whereas a high concentration of such 
salts — phosphates or sodium chloride — has the oppo- 
site effect. By suddenly raising tlie content of soluble 
suits considerably, exudates in the pericardium and the 
i peritoneum and edema of muscle tissue can be pro- 
§ duced as a regular symptom, whereas such exudates 
are rare on the same diet with low salt content. This 
observation affords some explanation as to why Bird 
and Culton® found the symptoms to be more severe on 
their diet (which contained 54 per cent, of dried skim 
milk and 1 per cent, of sodium chloride) than on our 
previously used diet, which has a lower salt content. 

Acceleration of the onset of exudates can also be 
obtained by incorporating a trace of histamine in the 

1 Acknowledgement is made to the Josiah Macy Jr, 
Foundation for aid in conducting this work. Thanks are 
due to Hoffman XiaBoche, Nutley, N. J., for furnishing 
synthetic alpha-tocopherol acetate (Ephynal acetate) and 
to Dr. L. E. Dragstedt, of the University of Chicago, and 
Tho Lilly Research Laboratories, Indianapolis, Ind., for 
lipocaic. 

i H. Dam and J. Glavind, Nature, 142: 1077, 1938, 

* Idem, Nature, 143 : 810, 1939. 

Skandinavisohee Arehiv /. Ph^sioloffie, 82: 299, 

1989. 

8 Idem, Die Naturwissensohaften, 28 : 207, 1940. 

< H« B. Bird and Th. G. Otdton, Proo. 8oe. Rap. BM* 
ond 44: 543, 1940. 
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diet or by raising the cholesterol content to about 1 
per cent. That a high fat content in the diet favors 
the symptoms has previously been reported.^ 

These observations are interpreted by the assump- 
tion that certain regions of the capillary systems of the 
E-dedcient chick are unable to withstand even the 
normal osmotic pressure of the blood and that the 
capillaries are easily damaged by histamine or an 
abnormally high supply of cholesterol as well as by 
other possible changes in the milieu with which the 
capillary wall is in contact. 

The fact that fat and cholesterol favor the symptom 
suggested to us that it might be desirable to test the 
effect of some lipotropic substances. 

Incorporation in the vitamin E deficient diet of 2 
per cent. Lipocaic, a water-soluble preparation from 
pancreas (L. R. Dragstedt, et aZ.)® gave a high degree 
of protection against exudates even if the diet con- 
tained a relatively high amount of salts such as 7.2 per 
cent, of McCollum^s salt mixture number 185. A 
chemical test showed that the effect of the lipocaic 
preparation could not be due to contamination with 
vitamin E. Inositol was then tested because Gavin 
and McHenry® have reported that this substance has 
a similar lipotropic effect as lipocaic. 1.5 per cent, of 
inositol in the diet was found to give a high degree of 
protection, whereas 1.1 per cent, of choline chloride 
was without any effect. Ineffective also was 5 per 
cent, gum arabic and 2 per cent, of acetone treated 
soy bean phosphatide was nearly ineffective. 


should be of importance in the elucidation of the mode 
of action of vitamin E. 

Henrik Dam 

University or Rochester 
School of Medicine 

Johannes Qlavind 

University of Copenhagen 

MECHANISM OF SULFONAMIDE ACTION. 

II. INHIBITION OF BACTERIAL RESPI- 
RATION BY SULFANILAMIDE AND 
BY ITS INACTIVE ISOMERS 

Until very recently the only valid method for the 
study of sulfonamide action was based upon chemo- 
therapeutic experiments, using animals infected with 
pathogenic bacteria. Recent investigations of the 
competitive inhibition of sulfonamides by p-amino- 
benzoie acid have shown that this antagonism can be 
made the basis of a suitable in vitro method.^ The 
mechanism of the sulfonamide action is not clearly re- 
vealed by the in vivo experiments, and even the in 
vitro experiments based upon p-aminobenzoic acid 
antagonism involve the over-all process of bacterial 
growth in measuring sulfonamide activity. A recent 
report by Sevag et al,^ attracted our attention because 
it was an attempt to study chemotherapeutic action of 
sulfonamides on a less intricate system. Our experi- 
ments using this method have convinced us that the in- 
hibition of bacterial respiration by high concentra- 
tions of sulfonamides should not be regarded as typi- 
cal sulfonamide action. We have found, for example, 


TABLE I 

Effect of .04 M Sulfanilamide and Its Isomers on Bacterial Respiration on Glucose in 
M/60 Phosphate Buffer in Air 


Control 


Sulfanilamide 


Metanilamide 


Orthantlamlde 



pH 6.2 

7.2 

6.2 

7.2 

6.2 

7.2 

6.2 

7.2 

coli Qo, 

. 37 

38 

25 

24 

26 

26 

12 

11 

Inhibition 



32 per cent. 

37 per cent. 

30 per cent. 

34 per cent. 

67 per cent. 

71 per cent. 

Staph, aureus Qo^ . . . . 

63 

61 

41 

38 

39 

36 

23 

30 

InhlbiOon 



36 per cent. 

25 per cent. 

38 per cent. 

31 per cent. 

63 per cent. 

41 per cent. 

Strep, pyogenes Qo, . . 

! 66 

60 

44 

36 

44 

86 

35 

29 

Inhibition 



20 per cent. 

28 per cent. 

20 per cent. 

28 per cent. 

36 per cent. 

42 per cent. 


£!. eoU Ifl a typical fecal strain. 

Staph, aureus is F.D.A. strain. 

Strep, pyogenes Is strain 1896 M obtained from Dr. J. 8. Lockwood, University of Pennsylvania. 


This is believed to be the first instance where non- 
lipoid substances of animal origin have been found 
to counteract a symptom of vitamin E deficiency. 
An investigation as to whether these substances will 
also counteract other symptoms of lack of vitamin E, 
as well as a study of the protective factor in the 
lipocaic preparation and the way in which it acts, 

T H. Dam, J. Glavind, I, Prange and J. Ottoson, Royal 
Danish Academy of Science, Biological Communications, 
10:7,1941. 

« L. E. Dragstedt, C. Venneulen, W. C. Goodpasture, P. 
B. Donovan and W, A. Geer, Archives of Internal Medi- 
cine, 64: 1017, 1939. 

• G. Gavin and E. W. McHenry, Jour* Biith Chem,, 139; 
48S, 1941. 


that the respiration of resting cells of Escherichia coli, 
Staphylococcus aureus or of Streptococcus pyogenes 
prepared after the manner of Sevag, is inhibited by 
the meta and ortho derivatives of amino benzencsul- 
fonamide just as by sulfanilamide itself. The data in 
Table I show that of the two chemotherapeutically in- 
active isomers, the meta form behaves exactly as 
sulfanilamide, while the ortho form gives considerably 
more inhibition. 

1 Orville Wyss, K. K. Grubaugh and P. 0. Schmelkos, 
Proc. 'Soc, Ettp, Biol and Med,, 49: 618-622, 1942; H. M, 
Bose and 0. L. Pox, Scienoe, 95: 412-413, 1942; W, B. 
Wood, Jour, BsDp* Med,, 75: 869-381, 1942. 

^M. G. Sevag and M* Shelbume, Jcur, Boot, 43: 411^ 
462, 1942, 
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In addition to showing that compounds totally de- 
void of chemotherapeutic activity true sulfona- 
mide action) give inhibition equal to or exceeding that 
given by sulfanilamide^ these data also show that the 
inhibition of the hemolytic streptococcus is not greater 
than that of the staphylococcus which generally is 
more resistant to sulfonamides. 

Further, the effect upon respiration of a more active 
sulfonamide, sulfacetimide, was compared with that of 
sulfanilamide. This compound was selected because 
it would dissolve in ,04 M concentrations. Preliminary 
experiments with sulfa thiazole indicated that signifi- 
cant reductions of the rate of respiration could not 
be obtained with concentrations up to 100 mg per cent., 
the upper limit of solubility. 

TABLE II 

Effect of .04 M Sulfanilamide and SuLVACKfriMiDE on 
I tESPlKATlUN OF A’. COU ON GLUCOSB IN M/60 
Phosphate Buffeu in Am 




Control .04 M Sulfanilamide .04 M Sulfacetimide 

pH 0.2 166 126 126 

Inhibition . . 19 per cent. 19 ner cent. 

pH 7.2 143 126 121 

Inhibition . . 12 per cent. 16 per cent. 


Sulfacetimide shows no greater activity in this ex- 
periment than sulfanilamide. When 10 mg per cent, 
p-arainobenzoic acid was added to some of the flasks 
containing .04 M sulfonamide it did not reverse the 
inhibition of respiration by either sulfanilamide or 
sulfacetimide. 

Finally an attempt was made to compare inhibition 
of respiration and of growth, using resistant organ- 
isms. The relative sulfonamide resistance of a parent 


strain of F. coli and a resistant strain developed from 
it is given in Table III. 

TABLE IH 

Concentrations of Sulfonamides Pehmittino Onb-Half 
Maximum Ghowth Rate of E, coli in Synthetic 
Medium at pH 7.0 


Parent Strain 

Resistant Strain 

Bulfantlainlde . . . 3.4 mg per cent. 

Bulfaguanidine . . 3.4 

Bulfapyrldlne ... .17 

Bnlfadlazine 077 

Bulfathlazole .... .073 

62 mg per cent, 

63 

1.6 

.34 

.36 

Inoculum - 1 00,000 cells per ml. 


However, when the effect of .04 M sulfanilamide on 
the respiration of resting cells of these organisms was 

compared, equal inhibition was 
strains. 

obtained with both 

TABLE IV 


Effect of .04 M Sulfanilamide on Glucose UEsriuATiON of 
Resistant and Non-Resistant E. coli in M/60 
Phosphate Buffer, pH 7.2 in Air 

Control Qo, 

.04 M Sulfanilamide 

Parent strain 61 

Inhibition 

Resistant strain . . 69 

Inhibition 

62 

16 per cent. 

68 

10 ner cent. 


Summary 

These data indicate that the inhibition of bacterial 
respiration is not a suitable criterion for the presence 
or absence of true sulfonamide activity. 

Orville Wyss 
Frede B. Strandskov 
Franz C. Schmelkes 
Wallace and Tikrnan Products, Inc., 

Belleville, N. J. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


MICROMETER BURETTE 

The microburette recently described by Scholander^ 
in common with all other modifleations of a Rehberg 
burette* can only be used with solutions that do not 
attack mercury. Burettes of this type get dirty 
quickly, probably because grease creeps along the 
mefeury. They are also hard to clean. To avoid 
these difficulties, wo have constructed and used a 
burette combining a micrometer with a syringe, as has 
been done in one imported microburette. The anvil 
of a micrometer is cut off and a glass syringe mounted 
on a simple clamp in line with the spindle. Rubber 
bands attached to two hooks near the knurled head of 
the micrometer and to the plunger hold the latter 

iP. F. Scholander, SoiXNOz, 95: 177, 1942, 

« F. B. Behberg, Bioohem. Jour., 19; 270, 1925. 


tight against the spindle. A delivery tube can be 
attached to the syringe with a No. 0 one-hole rubber 
stopper; or if necessary a broken syringe of the same 
glass can be drawn out and fused on to the oriflee of 
the syringe. A brass washer should be cemented to the 
outer end of the plunger and accurately perpendicular 
to its axis to act as a thrust bearing against the 
spindle. This bearing should be oiled occasionally. A 
convenient support can be made by screwing the yoke 
of the micrometer to the boss of a universal burette 
clamp, which can then be attached to a ring stand. 
The clamps on the syringe should be lined with fric- 
tion tape to protect the glass and prevent slippage. 
Extra clamps permit the use of syringes of different 
sizes. *We have used a 1-inch micrometer which de- 
livers about 0.4 CO from a 1 co tuberculin syringe or 
L5 00 from a standard 2 cc syringe. The syringes can 
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SPECTRAL LINES 

A SUBSTANCE impossible on this earth, but lying in the 
vast stretches of so-called ** empty’' space between the 
stars, partly clears up an astronomical mystery of long 
standing. It accounts for three of four spectral lines 
that have pu^zled astronomers. The fourth is still un- 
explained. 

The substance is hydrogen carbide or carbon hydride, 
whichever you prefer to call it. But astronomers simply 
call it CH, for the molecule is composed of one atom of 
carbon and one of hydrogen. The final step in the proof 
was accomplished by two Canadian physicists who looked 
not at the sky but through the eyepiece of a spectrometer 
in the laboratory. The physicists are Dr. A. E. Douglas, 
of the National Research Laboratories in Ottawa, and 
Professor G. Horzberg, physicist at the University of Sas- 
katchewan. 

The spectrometer is the instrument that spreads light 
out in a rainbow and tells what things are made of here 
and in the skies, provided the spectrum ‘‘lines" are 
identified with similar lines given by a known substance. 
Each line corresponds to a particular wavelength of light. 
A good instrument will measure this to a 25-bilIionth of 
an inch. Astronomers examining the stars with this in* 
Btrumont have noted four sharp lines which did not cor- 
respond to those of any known substance. On theoretical 
grounds and as a result of mathematical calculations they 
attributed them to CH, existing in the space between the 
stars. Much of this work was done by Dr. Theodore 
Dunham, Jr., and Dr. Walter S. Adams, of the Mount 
Wilson Observatory in California, and Dr. Andrew 
McKellnr, of the Dominion Astrophysical Observatory, 
B. C. 

But the astronomers could not be sure of their conclu- 
sion, because since CH does not exist on the earth, its 
“lines" had never been seen. All this has now been 
remedied, for Dr. Douglas and Dr. Herzberg have pro- 
duced three of the lines in the laboratory and positively 
identified them as belonging to CH. The fourth line 
which did not appear, they gave good reasons for believ- 
ing does not belong to CII. Hence the fourth line still 
remains a mystery. 

The reason why CH, and we may add CH# and CH#, 
are “impossible" compounds on this earth is that the 
normal quota of the carbon atom is four atoms of hydro- 
gen. If it has a less number, it is unsatisfied or “un- 
saturated," and immediately sets out to fill its quota. 
It may accept other atoms than hydrogen or it may join 
with other unsaturated hydrocarbons to form the large 
groups or the long chains that compose the molecules of 
petroleum, rubber and other organic compounds. 

The carbon atom has no difftculty here in filling its 
quota, with plenty of materials close at hand, 500 billion 
billion molecules to a cubic inch of air. But out there 
in “empty space" it is believed that there is about one 
atom or molecule to a cubic yard. If the carbon atom 
were magnified to the size of a pea, and the cubic yard 


were similarly magnified, there would not be another atom 
of any sort within a million miles. The carbon atom 
would be lucky to get even one hydrogen atom to share 
its loneliness, and however much it might yearn for more, 
it would be a long time before it got any. CH can there- 
fore very well exist for prolonged periods in “empty" 
space. 

The manner in which the CH lines were produced in 
the laboratory was by admitting a small amount of ben- 
zene to an atmosphere of inert helium gas and passing an 
electric discharge. Apparently the discharge broke up 
the hydrocarbon molecules of the benzene and CH existed 
momentarily while the carbon atoms were filling their 
quotas. How short this time is may be gathered from 
the fact that CH#, which would be tho most stable of 
the three compounds, had previously been produced in tho 
laboratory, but half of it disappears in 1/1,000 to 
1/10,000 second. The lines obtained were very faint. 
Exposures of one to ten hours were required to photo- 
graph them. 

Twice before have mysterious spectral lines puzzled 
astronomers. They were then attributed to new elements 
not yet discovered on the earth, but in both cases they 
turned out to bo very common earthly substances, but in 
a peculiar state. They were the mysterious green linea 
seen in the spectra of nebulae, which were attributed to 
an unknown element, which was called “nebulium." But 
in 1027, Dr. I. 8. Bowon, of the California Institute of 
Technology, showed that it was simply oxygen and nitro- 
gen emitting “forbidden" lines, possible only when the 
gases are extremely attenuated. Again, a conspicuous 
green line and others in the spectrum of the sun 's corona 
were attributed to an unearthly element and named 
“coronium." But in 1041, the Swedish astronomer, Dr, 
Bengt Edlen, showed that those lines were probably due 
to atoms of iron and calcium stripped of most of their 
electrons by some powerful agency that had not been 
duplicated on the earth. Finally, 1042, the Indian scien- 
tist, M. N. Saha, proposed that the highly damaged atoms 
were produced by “fission," the famous process by 
which physicists are seeking atomic power. 

In any case it is believed that all possible elements 
have now been discovered. No new ones will be found 
in the sky. — M orton Mott-Bmith. 

THE GROWTH OF PLANTS 

What plants want for growth, reduced to simplest 
possible terms by experimenting with separated bits of 
plant tissue, was described at North Truro, Mass., et the 
annual symposium of the Society for the Study of 
Growth, by Dr. Philip R. White, of the Rockefeller Insti- 
tute for Medical Research at Princeton, N, J. 

Dr. White used three kinds of plant tissue cultures^ 
8imili|.r to the chick heart and other animal tissue cul- 
tures made famous by the classic studies of Dr. Alaads 
Carrel. They were detached root-pieces of tomato anA 
other plants, fragments of abnormal tomor-Uke frowtha 
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ON 

GROWTH AND FORM 

By 

Sir D’ARCY W. THOMPSON 

This well-known book deals with the biological 
problems of growth and form, and form and function, 
in their necessary relation to physical principles and 
mathematical laws. It has been out of print and very 
scarce for many years, but now at last has been care- 
fully revised, reset, and considerably enlarged. 

On Growth and Form still deals with its subject 
in a simple way; the physics used is elementary, the 
mathematics easier still, but they are enough to throw 
light on fundamental problems of biology. 

The author deals with the whole universe of 
created things, from the sub-microscopic virus to the 
spiral nebula, and shows the mathematical laws which 
govern their rate of growth and the shape which they 
take. 
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produeed by a hybrid tobacco whose parent strains ^'dis* 
agreed with each other and pieces of crown -gall growth 
provoked on sandower stems by bacterial attack. 

Plant tissues, it was found, need eleven mineral salts 
(containing sixteen elements), a supply of carbohydrate, 
three vitamins and one amino acid. Omission of some, 
like magnesium, calcium or sugar, causes immediate stop* 
ping of growth. Lack of others results in slowed-down 
or abnormal growth. 

In the case of the masses of tissue from the tumor-like 
formations Dr. White found that the oxygen supply had 
a great deal to do with the kind of growth that would 
occur. As long as there was plenty of oxygen, they kept 
on producing cells that were practically all alike growing 
in no particular direction. Rut when any of these irregu- 
lar lumps happened to sink beneath the surface of the 
nutrient fluid, thus reducing the oxygen supply, it would 
begin to develop stems and leaves. Brought up to the 
air again, it would revert to its original formless condi- 
tion. 

Br. White expressed the belief that there must bo other 
kinds of plant material that would lend themselves equally 
well to experiments on growth control, leading eventually 
to information of value in such widely separated fields of 
research as the growth of diseased tissue and the growth 
of crops. — Frank Thone. 

COLCHICINE 

Colchicine, known nowadays primarily for its use in 
originating new plant varieties, is used by Professor 
Edgar Allen and his co-workers at the Yale Medical 
School as a key to new knowledge on animal reproduc- 
tion, and, incidentally, on the ever-present problem of 
cancer. He told of some of his researches at the North 
Truro meeting of the Society for the Study of Growth. 

Colchicine is of value in this work, Professor Allen 
explained, because it ** freezes'* dividing colls in exactly 
the condition in which it finds them. Thus he is able to 
give supplemental doses of sex hormones to female rats 
and other small laboratory animals, follow that with in- 
jections of colchicine, and then kill and dissect his speci- 
mens at various time intervals, getting a series of clear 
pictures of just what has been going on. 

One of the things he has found out is that the female 
sex gland at each reproductive cycle starts to develop 
several times as many eggs as it finally discharges. As 
many as four fifths of those that start never finish. The 
colchicine technique shows up the unsuccessful ones, some 
growing abnormally inside, others developing abnormally 
outside ; the few that are ^ * chosen ' ' maintaining an even 
developmental balance throughout. Nobody knows as yet 
why this happens. If the secret is eventually discovered 
it will obviously help in giving an understanding of 
comparative fertility in animals, and thus be of impor- 
tance in both medicine and farm animal production. 

Another discovery made with the aid of colchicine set- 
tles the old question of what happens during gestation 
to the muscles of the uterus, which cradle the young dur- 
ing the pre-birth period. Professor Allen has definitely 
demonstrated that these muscles undergo ^great eeXi mv^ 


tiplieation and growth. After birth, there must be a 
great dying off and resorption of this emergency tissue, 
returning the muscles to their ordinary size. 

Warning has often been issued by physicians against 
too free use of female sex hormones in medicine, lest their 
highly active growth-promoting compounds run growth 
out of bounds into the wild, anarchic growth that is can- 
cer. Professor Allen and his colleague, Br. WiUiam 
Gardner, have found just that, as a result of long-con- 
tinued stimulation of growth in the sex organs with hor- 
mones. He has slides showing the first experimentally 
induced cases of cervical cancer in animals. Such can- 
cers can not be induced in all his animals, but they do 
arise in from fifty to sixty -two per cent, of the mice that 
survive hormone treatment for more than one year. Sus- 
ceptibility seems to bo partly a matter of heredity. 

MUSCLE FIBERS 

Hussians are aiding American efforts in other fields 
than those of war. Basic research in life science, carried 
out at the Academy of Sciences in Moscow while Nazi 
bombers wore nightly roaring over the city, has thrown 
new light on a problem under investigation by a bio- 
chemist working in New York. Br. Kurt G. Stem, of 
the Overly Biochemical Research Foundation, at the an- 
nual symposium of the Society for the Study of Growth, 
reviewed present knowledge of how molecules grow and 
multiply. 

Academician W. A. Engelhardt and his Moscow col- 
leagues were trying to find out how muscle fibers used 
food energy in the contraction. The picture they got 
was one of a complex phosphorus compound, adenylpyro- 
phosphate, being split by the contractile muscle protein. 
When they made an artificial model of muscle by spinning 
threads of muscle protein, much as artificial silk is spun, 
and immersed it in a solution of the energy rich phos- 
phorus compound, the fibers lengthened. They see a 
muscle as a spring put under tension in this way. When 
a suitable stimulus is applied the coil snaps back, the 
muscle contracts. 

This picture, said Br. Stern, helped him considerably in 
his efforts to understand the growth and reproduction of 
the protein -like molecules of disease-causing viruses, those 
ultramlcroscoplc particles about which there is at present 
much dispute as to whether or not they are alive. 
Whether they are alive or not, Br. Stern believes, is Of 
less importance than a determination of the means by 
which they grow at the expense of their host cells. 

One of the things that probably happens when virus 
particles multiply is a piracy of energy from the same 
kind of phosphorus compound in the host cell by the 
' parasitic virus particles. It is suggested therefore that 
virus growth depends on the appropriation of the host 
cell’s energy supply as well as its building materioL 
This would explain, among other things, why viruses are 
always parasitic, feeding only on living cells of plant# 
and animals, and are never found as scavengers, feeding 
on the dead. Bead things might yield them bailiUng 
materials, but could offer no substances actively eiigage^' 
in the transfer of life energy<-**FaAHK Tmitx* 
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PUBLICATION OF A “LOST” BOOK 

A ORKAT encyclopedic work on the wonders of the New 
World, written by Fray Antonio Visquex de Espinosa, 
long reckoned as one of the most famous of * * lost books, ’ ' 
has dually been published by the Smithsonian Institution. 
It really was lost for a long time — lost where it is hard- 
est of all to find any particular book because it is sur- 
rounded by thousands of other books: lost in a great 
library. In this particular case it was the Vatican Li- 
brary, where an American scholar, Dr. Charles Upson 
Clark, finally discovered the manuscript and the partially 
printed sections. It is at last available, in English 
translation, for anthropologists, historians, geographers 
and scholars of all angles of interest. 

Fray Antonio, a very energetic, inquiring sort of per- 
son, spent the greater part of his adult life in South and 
Central America. lie recorded everything ho saw, quizzed 
missionaries, soldiers, officials, traders, and made judicious 
notes of all he learned. At last growing old, he went 
back home to write up and publish his tremendous accu- 
mulation of information. Unfortunately ho died before 
much of his work got into print, and for three centuries 
scholars have known of his writings mainly through quo- 
tations by his contemporaries. 

Fray - Antonio made some mistakes in his accounts, 
especially where ho was depending on the testimony of 
others. Like everyone else of his time, he describes Cali- 
fornia (which means Lower CaUfornia) as an island. 
He also speculates on the location of the fabulous El 
Dorado, which has never achieved actual location on. a 
map. 

The book gives a rather good description of the Ameri- 
can buffalo or bison, as * * woolly, humpbacked cattle with 
two short horns twisted backward. , . . They are very 
ugly and wild. The wool on thoir cheats in front is long 
and curly. They make excellent rugs from their hides.'' 
He also had a good word to say for the Indians of what 
is now the southwestern United States, speaking of them 
as **very intelligent and well-governed. They wear cot- 
ton clothing and antelope skins which are well decorated. 
As jewelry they wear turquoises." 

ITEMS 

Contour plowing, following the natural levels of the 
land to conserve moisture and check soil erosion, is becom- 
ing increasingly popular on American farms. Until now, 
however, the old straight-line fences of the old square- 
shaped fields have remained, in many instances interfer- 
ing with the curved path of the ciiltivating machinery 
and increasing the number of troublesome * ‘ point rows * * 
necessary. Some farmers, according to the U. S. Depart- 
ment of Agriculture, have recently begun to reset their 
fences, so that field boundaries go with the contour plow 
lines. This not only abates the "point-row" difficulty, 
but furnishes a permanent guide to cultivation. Plant 
growth in the fence row also serves as a further water 
conserver and soil anchor. 

Navioation charts of the U, S. Navy will now appear 
in new colors. Studies conducted by the Navy show that 
the man who steps from a dark deck to a chart room 
Ruminated by idiite or bine Hght will require from tea 


minutes to half an hour after he returns to the darkness 
before his eyes again become dark-adapted. This time 
required before. he is able to see well in the dark is re- 
duced to only a few seconds if the light used is red instead 
of blue. But when red lights and red goggles were intro- 
duced as a result of this study, it was found that the old 
colors on the navigation charts could no longer be distin- 
guished. The buff color used for land, the orange which 
indicated navigational lights, and the red lines are all 
invisible under red lighting. So in future charts, the 
land areas will be gray, the lights will be magenta, and 
purple will be substituted for red. 

An all-time low record for smallpox in the United 
States was set in 1941, but health authorities of the 
Metropolitan Life Insurance Company warn against over- 
confidence about the smallpox situation. An incroaso in 
smallpox cases con confidently be predicted, they point 
out, if people generally get the false notion that vac- 
cination against smallpox can be dispensed with. In that 
case the growing number of unprotected persons will 
provide a new fertile field for a resurgence of the disease. 
The shift, because of the war, of tliousands of families 
of war workers from smallpox areas to cities previously 
free of smallpox may lead to outbreaks in these cities. 
The best protection against this danger is a wide-spread 
and vigorous campaign for vaccination, including rovac- 
cination of adults. 

Thb electron microscope now promises to show what 
happens to an individual disease germ when it is attacked 
by a germ-killing agent such as bichloride of mercury. 
The first studies along this line are reported by Dr. 
8tuart Mudd, of the University of Pennsylvania, and 
Dr. Thomas F. Anderson, of the RCA Manufacturing 
Company, in the Journal of Experimental Medicine for 
July. They find that when a typhoid fever germ is mixed 
with silver nitrate, the flagella which serve the germ as 
propellers are completely destroyed. The protoplasm, 
which is the very life of the cell, is stained black, but 
the wall of the cell is apparently unaffected. The entire 
germ is very much smaller, as if shrunken. When the 
typhoid fever germ is mixed with lead acetate, however, 
the flagella, though darkened, are not destroyed. The 
germ swells and its protoplasm escapes its wall to form 
a halo around it. Differences in action of lead, silver, 
nickel and mercury salts were also observed on cholera 
and dysentery germs and on a microorganism called 
Fusobacterium. 

Chemical magic with plants, written so that the ordi- 
nary garden variety of gardener can work it, is described 
by two U. S. Department of Agriculture plant physiolo- 
gists, Dr. John W. Mitchell and Ruby B. Bice, in a new 
department publication, < * Plant-Growth Regulators. ' ' It 
tells bow growth -promoting substances, indole acetic acid 
and related chemical compounds, can be used to insure 
the rooting of slips and cuttings, to keep trees from 
dropping their fruit before it is ripe, to make holly ber- 
ries form from unpolUnated flowers, to induce the pro- 
duction of seedless tomatoes, and a number of other use- 
ful things that plants are unlikely to do if left to thil^ 
own derioes. 
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EDMUND BEECHER WILSON^ 

By ProfMior THOMAS HUNT MORGAN 

cahyornia institute oy technology 


Epmund B^ohkb Wilson was born on October 19, 
1866, at Geneva, Illinois. The first sixteen years of 
his life were passed there. 

When Wilson was not quite sixteen his uncle Davis 
suggested that he take over the *Uittle country district 
school” that his brother Charles had taught the year 
before. The offer was thirty dollars a month and 
board (with his aunt and uncle). “When the ther- 
mometer stood at thirty degrees below sero, as it did 
at times, this was, I assure you, no joking matter. 
I wonder how the modem city-bred youth would like 
an expovience. I had only twenty-five pupils or 
all ages from six to eighteen, and I had to teaeh 

l/tadensed from a memoir presented to the Natloiial 
IBkdeac$s. 


all grades, from the three R's up to history and 
algebra.” 

In the following summer he was in Geneva, where 
his cousin, Sam Clarke, had just returned from 
Antioch College. “As the summer passed I had grad- 
ually made up my mind to try for a college education 
and a life devoted to biology or at least to science.” 
“1 had nothing but my two hundred dollars and with 
this in hand I packed up my meager outfit in Sep- 
tember and started for Antioch College in Southern 
Ohio.” The college was a very simple one but with 
sound ideals. ^'We had good teachers. Here, for Ike 
first time I received regular instruction in soobgy 
and botany, in Latin, in geometry and trigoamnetry 





m 

and eapedaUy in diemistry with regulex laboratcncy 
work, and 1 revded in it all,” 

In Juno (1873) he went back to Geneva, where with 
a tutor he began to study Greek. Instead of returning 
to Antioch in the fail a new prospect opened. Sam 
Clarke wrote enthusiastic letters from the Sheffield 
Scientific School at Yale. “In turning towards Yale 
I was iniluoneed not merely by Clarke’s example but 
in part by the reputation of the professors of zoology, 
botany, comparative anatomy and geology, and in 
part by the almost equally compelling consideration 
to poor students that Yale offered many advantages 
in the way of self support. I felt, however, not yet 
fully prepared . . Wilson spent the winter with 
his family in Chicago in attendance at the university 
there, preparatory to Yale. Hearing of an opening 
as recorder in the Lake Survey he easily passed the 
examination, and was accepted at a salary of a hun- 
dred dollars a month. He took part in the primary 
thangulation of Lakes Ontario and Erie, which 
lasted tintil September; then he started east to enter 
Yale. 

He entered the Scientific School at Yale in 1875 
and graduated three years later with the degree of 
Ph.B. He remained there one year more doing grad- 
uate work and acting as assistant. During the first 
year at Yale he took courses in zoology with Verrill, 
in botany with Eaton and embryology with S. I. 
Smith. He then decided to regularize his work so that 
it would lead to the bachelor’s degree. His three un- 
dergraduate years were, he writes, very busy and very 
happy years. At the end of the last year at Yale, 
Wilson was offered a position for the following year, 
but both Sedgwick, with whom he was on intimate 
terms, and Wilson himself were getting roseate re- 
ports from Sam Clarke, who was then at Johns Hop- 
kins University. Both applied for fellowships there 
and were duly appointed. 

At the end of his first year at Johns Hopkins both 
he and Sedgwick were reappointed to fellowships and 
in the third year to assistantships. His th^ee years 
there opened a new world of ideals; he became aware, 
he says, of new horizons of research, and wider out- 
looks in biology. His teachers were H. Newell Martin 
and W. K, Brooks. It was with the latter that he 
carried out moat of his own work. “It was through 
informal talks and discussions in the laboratory, at Ms 
house, and later at the summer laboratories by the sea 
that I absorbed new ideas, new problems, points of 
view, etc.” “Through him I first discovered what I 
really wanted to do.” “From him I learned how 
closely biological problems are bound up with pMlo- 
sopMcal considerations. He tau^t me to read Axis- 
toUe, Baoon, Hume, Berkeley, Huxl^; to think about 
the phenomena of life instead of inerel|f trying to 
irecord and classify them*” ; * 


Wilson bad more and more wished to study in Ger* 
many. At the end of the summer of 1882 he safied 
to liverpool. Newell Martin had given him a letter 
to Huxley, who expressed much interest in the work 
on Renilla. Later he axraixged to have the memoir on 
Eenilla published by the Royal Society. 

Wilson settled down at Cambridge. Balfour had 
been killed in the Alps, but his assistants and students 
were there, and Wilson recalls meeting Adam Sedg- 
wick, Heape, Caldwell and Bateson. He also met 
Michael Foster and attended his lectures. He re- 
turned to London to give his paper before the Royal 
Society and then left for Germany. After spending a 
few weeks in the small village of Thurtn to familiarize 
Mmself with spoken German he went to Leipzig. 
Here he worked in Leuckart’s laboratory and also 
attended a few of Ludwig’s lectures on physiology. 
He introduced the section-cutting method that Cald- 
well had invented in England and it created a sensa- 
tion. In Leipzig he heard a great deal of the best 
music. 

Naples produced a deep and lasting impression on 
Wilson. The station came up fully to Ms expecta- 
tions. There he came to know Anton Dohrn, with 
whom he formed a sincere friendship, Hugo Eisig, 
Edourd Meyer and Arnold Lang — names that are fa- 
miliar to many American zoologists who have followed 
in Wilson’s footsteps to Naples. 

Sedgwick and Wilson had been much interested in 
the course in biology at Johns Hopkins given by 
Newell Martin, where in the laboratory the well- 
known book of Huxley and Martin was used. While 
at Williams they began planning along somewhat dif- 
ferent lines a text-book of general biology. In part 
to carry out their plan of collaboration Wilson was 
offered a lectureship with Sedgwick at the Massachu- 
setts Institute of Technology. The book appeared in 

1885 and was very successful. 

Bryn Mawr College, a new institution for the higher 
education of women, was to be opened in the fall of 

1886 and Wilson was invited to take charge of the 
department of biology. The eoUege had been founded 
by Quakers and from the beginning adopted a liberal, 
even advanced, policy in its educational aims. This 
policy was largely due to Miss M. Carey Thomas, who 
as dean and later as president introduced the same 
standards as those followed by Johns Hopkins. WR- 
son taught at Bryn Mawr from 1885 to 1891 and had 
wonderfnl success, attracting to Ms classes many of 
the ablest students in the college. 

Henry Fairfield Osbora had accepted a call from 
Columbia to establish a new department of xookigy. 
He offered Wilson the position of adjunct 
to cooperate with him in organizing Rie now 
mmt The offer indnded an lUrnua^emimt 
Wiison trould be given a 3 ^ of 
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tftitrtiii^ an bis dutiss at Columbia. The second year 
in Europe was spent mainly in Munich and Naples 
and was even more productive and delightful than the 
first one, scientifically, because it settled definitely his 
later line of study, namely, cellular and experimental 
embryology. Boveri was at that time in Munich, and 
it was his presence there that had determined Wilson’s 
choice of a place to work. Boveri was ‘*f ar more than 
a brilliant scientific discoverer and teacher. He was a 
many-sided man, gifted in many directions, an excel- 
lent musician, a good amateur painter, and we found 
many points of contact far outside of the realm of 
science.’’ 

At the end of the year he went to Naples with the 
Norwegian Hjort as traveling companion. At the sta- 
tion he met Dricsch and Ilerbst, both students of ex- 
perimental embryology, which at that^ time was a 
relatively new field and to which Wilson was soon to 
make valuable contributions. Driesch’s work on the 
experimental production of twins interested Wilson 
intensely, because of its bearing on his own work on 
the development of the earthworm and Nereis, then 
in press. In the spring of 1892 he went to Sicily to 
study the embryology of Amphioxus. Returning to 
Naples he sailed for Genoa, where he saw the famous 
Joseph Guamerius violin of Paganini. “The thrill 
that it gave me was only equalled by my ascent of 
Etna.” 

In 1904 Wilson married Anne Maynard Kidder, the 
daughter of Dr. Jerome Henry and Anne Maynard 
Kidder. Dr. Kidder was a friend of Spencer P. 
Baird, who established the United States Pish Com- 
mission at Woods Hole. The Kidder family, who 
lived in Washington, D. C,, built a summer cottage at 
Woods Hole and were on the most friendly terms with 
members of the Marine Biological Station. After the 
death of Dr. Kidder, Mrs. Kidder continued to go to 
Woods Hole. Many of us will remember her as 
charming, cultivated, witty and hospitable and she 
was regarded by us as much a member of our group 
as though an oflidal member of it. It was at Woods 
Hole that Wilson first knew Anne Kidder, whose mar- 
riage to him added officially another valuable member 
of that family to the Woods Hole group. Their 
daughter, Nancy, Mrs. John Lobb, became a profes- 
sional cellist of outstanding ability, and, during the 
latter years of Wilson^s life, one of his greatest plea- 
sures was watching her progress in bet profession. 
This, in a Sense, rounded off Wilson’s passion for 
music. 

Wilson’s first extensive work, “The Development of 
JSienilla,” was imblished in 18^ in the Philoeophical 
Transtustions of the Eoyal Society, London. It was a 
Splei^ descriptive work, admirably pre- 

^ that ilb^itrata the text are 


During the six years he taught at Bryn Mawr Col** 
lege (1885-1891) he published a brief account of the 
movements of Hydra, and an extensive paper on the 
embryology of the earthworm (1889). After his ap- 
pointment to Columbia University (1891) his research 
productivity steadily increased. In 1892 he published 
“The Cpll-Lincage of Nereis.” 

The problem of the organisation of the egg was an 
old one, but after the experimental work of Eoux on 
frog’s eggs and that of Chabry on ascidians’ eggs, and 
the experimental work of Driesch on sea urchins’ eggs, 
the theoretical deductions that they drew from these 
experiments, which were opposed, aroused wider and 
wider interest. From that time onwards the older 
phylogenetic problems lost interest, and embryologists 
took up the experimental study of embryology with 
increasing success and enthusiasm. Much of Wilson’s 
later work was concerned with the evidence and its 
discussion in this new field. 

In 1902 a graduate student, W. S. Sutton, pointed 
out that the two maturation divisions furnish an ex- 
planation of Mendel’s laws. Wilson writes, “During 
the past year working in my laboratory he has ob- 
tained more definite evidence in favor of this result 
(the separation of maternal and paternal chromo- 
somes), suggested by Montgomery (1901), which led 
him to the conclusion that it probably gives the ex- 
planation of the Mendelian problem.” This conclu- . 
sion of Sutton’s has turned out to be more than “prob- * 
able,” and is to-day the basis for the mechanism of 
Mendel’s two laws. 

The most complete papers that Wilson published in 
1904 deal with “Experimental Studies on Germinal 
Localixatiou.” The first deals with the egg of Den- 
talium; the second with Patella and Dentalium. 
These papers were the outcome of eight months’ resi- 
dence at the Naples Zoological Station in 1903. 

Wilson’s most outstanding contributions are his 
eight studies on chromosomes published from 1905 to 
1912. These deal almost exclusively with the reduc- 
tion divisions during spermatogenesis. Here accuracy 
of observation and care in interpretation of the be- 
havior of the chromosomes are shown in a high degree. 
The actual counts of the number of chromosomes is in 
itself not difficult, at least in those forms that have a 
small number, and Wilson chose mainly such forms, 
but the changes that take place during the ripening 
of the »i)erm cells call not only for extraordinarily 
careful observations but also for skill in interpreta- 
tion. In both respects Wilson was unusually gifted. 
None of his results has been rejected by later workers, 
while some of the erroneous chromosome counts of 
other contemporary oytologists held back for several 
years the solution of the role of the sex chromosomes 
in fielertmnation of male and female. 

In kiss Nettie Stevens at Bryn Mawr CoUegs 
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publiahed in the Publications of the Carnegie Institu- 
tion of Washington an account of the role of the sex 
chromosomes in the beetle Tenebrio. She showed that 
the male had 19 large and 1 small chromosome (the 
Y), the latter going to half the spermatozoa. She 
also showed that at the reduction division it (the 
smaller one) was the mate of one of the large chromo- 
somes. Consequently half the ripe sperm had 10 large 
chromosomes and half had 9 large and 1 small chro- 
mosome. In the oogonial cells there were 20 large 
chromosomes which would reduce to 10 in the egg 
after maturation. She pointed out that an egg ferti- 
lized by a sperm with 10 large chromosomes would 
give a female with 20 such chromosomes, and that an 
egg with 10 large chromosomes fertilized by a sperm 
with 9 large and 1 small chromosome would restore the 
number characteristic of the male. 

In the same year (1905) Wilson published a similar 
conclusion in regard to the role of the sex chromo- 
somes in two other insects in which the female has one 
more chromosome than the male; thus Anasa tristis $ 
has 22, and the male 21 ; and Protenor J has 14, and 
the ^ 13. The Stevens type XX-XY and the Wilson 
type XX-XO are the same in principle. It has turned 
out that the former is much commoner than the latter 
as a sex-determining mechanism occurring widely in 
groups other than insects. 

Five years after his appointment at Columbia Uni- 
versity he publiahed his book on “The CelP^ (1896) 
which was at once recognized as the outstanding sum- 
mary of the work in this field. Wilson drew upon his 
wide experience covering, as it did, the role of the cell 
in fertilization and development, in experimental em- 
bryology, in spermatogenesis, as well as thorough 


familiarity of the work of his contemporaries dealing 
with the cell. A third and greatly extended edition 
appeared in 1925. During the interval between the 
first and third editions, work in cytology had advanced 
in many directions and a voluminous literature had 
grown up. In a masterly way Wilson summarized 
this literature, separating the wheat from the chafi!. I 
can not do better than quote here the words of Pro- 
fessor E. G. Conklin spoken at the time of the award 
to Wilson of the Daniel Giraud Elliot Medal (for 
1926) by the National Academy, 

“The third edition of The Cell in Development and 
Heredity’ has been written out of this unique experi- 
ence; it represents not only the mature point of view 
of the world’s leading student and teacher of cytology, 
but it is to a large extent the work of its leading in- 
vestigator in this field. Few other workers are left 
who were in at the birth of this science and who can 
speak of its development with the knowledge that 
comes from intimate contact with persons and prob- 
lems, and no one could deal with this subject in a more 
comprehensive and judicial manner.” 

Wilson was a member of all the leading learned 
societies of Europe and America. He was a recipient 
of honorary degrees from the universities of Colum- 
bia, Harvard, Yale, Johns Hopkins, Chicago, Louvain, 
Cambridge (England), Lwow and Leipzig. He was 
awarded the gold medal of the Linnean Society, Lon- 
don; the Elliot Medal of the National Academy of 
Sciences; the John J. Carty Medal and Award, He 
will be lovingly remembered by his many friends as a 
reserved, cultured gentleman whose sincerity, judg- 
ment and breadth of knowledge were shown by the 
perfection of his lectures and his scientific papers. 


WIND-WORN STONES IN GLACIAL DEPOSITS 
OF THE MIDDLE WEST 

By Dr. LINCOLN R. THIBSMBYER 

ILLINOIS institute Or TEOHNOliOGY 


Fob many years the plains of the middle western 
States have been a classic area for studying deposits 
formed by the Pleistocene ice sheets. The preliminary 
work of mapping and distinguishing between sheets 
of debris spread during each successive episode of the 
Glacial Period is largely completed. In studies en- 
compassing such vast areas many details will be over- 
looked, however, and left for the attention of later 
workers. This is not to the discredit of early investi- 
gators, for new data ate commonly found each time a 
particular locality or rock outcrop is revisited. 

One detail little noticed until recent years is the 
asBoeiation with glacial deposits in ^antral interior 


States of stones that were shaped, etched, modified 
or polished through abrasion by wind-driven sand. 
Such stones are common in modern deserts and have 
been found in many consolidated aeolian deposits, or 
“fossil deserts.” Bryan^ proposed the general name 
“ventifact” for all wind-scoured stones. 

Hobbs* noted abundant ventifacts on barren plains 
bordering the Greenland ice-cap, where strong winds 
generated above the ice drive sand, silt and dust over 
stones too large for the winds to carry. Ventifacts 

t K. Bryan, Sept Comm, on Sedimentation for 
NaU Soe, Com, Or, No, $8, 1931, pp< 29-60. 

s W. H. Hobbs, GeOt, 39: 381-366, 1981. 
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probably were formed under essentially similar con- 
ditions all over the glaciated tracts of the world. 
Bryan^ has emphasiaed that arctic conditions favor- 
able to formation of wind-cut stones must have pre- 
vailed during advance and retreat of Pleistocene 
glaciers in the Middle West. Many writers have de- 
scribed a profusion of wind-cut stones associated with 
glacial deposits in northern Europe and the northeast- 
ern United States, but there are few references to such 
stones in the north central States, and there is not 
enough descriptive information in most of these re- 
ports to indicate whether sand-blasting occurred dur- 
ing glacial or post-glacial time. 

Bryan* suggested that ventifacts in glacial deposits 
of southeastern Massachusetts were formed at the 
surface and then churned underground by frost 
action, largely in early post-glacial time'. He thinks 
this explanation may also apply to occurrences of 
ventifacts in other glaciated areas, in published ac- 
counts of which the probable date of sand-blast action® 
has not been indicated. The writer and others® re- 
ported ventifacts in place in undisturbed till and 
gravel deposits of the Capo Cod area well below depths 
affected by frost heaving. These authors consider, 
moreover, that most of the ventifacts were formed 
long before all the ice had disappeared from the 
region. 

Wentworth and Dickey^ listed several occurrences 
of ventifacts associated with glacial and post-glacial 
deposits of the Middle West, but for moat of them it 
is not specified when the wind-sculpturing occurred. 
Recently Thiesmeyer and Digman® reported wind-cut 
stones embedded in drift of early ( t) Pleistocene age. 
Previous to publication of that account there were, 
apparently, only two reports of ventifacts in the cen- 
tral United States known to have beem formed during 
the Ice Age.® 

Three new localities for wind-cut stones in Wiscon- 
sin and Michigan have been found during the past 
year. These are described below to bring the record 
up to date and to encourage other observers to sup- 
plement it The writer believes systematic search will 
prove wind-scoured stones as common in glaciated 
country of the Middle West (and in the Driftless 
Area) as they are in New England. He suspects that 
most of them originated while the ice was close at 
hand, and that their emplacement within the deposits 

sK. Bryan, Am. Jour. Sd., 10; 162-164, 1928. (Re- 
view and discussion of an article by Paul Kessler.) 

K. Bryan, Sull. Oeol. 8oc. Amer., 44 ; 176, 1932. 

® K. Bryan, personal communication. 

s L. B. Thiesmeyer, K. F. Mather and R. F. Qoldthwait, 
BttU. Geol 8oc. Amer., 50; 1939, 1939; F. £. Matthes, 
Jour. Wa»h. Aead, 24: 195-196. 1934. 

?0. K. Wentworth and B. T. Dickey, Jour. Oeol., 43: 
97-104,1936. 

•Xi B. Thiesmeyer and B. B. Digman, Jour. Goal, 50: 
17i-l$3, 1942. 

4 Tlhimseyer and Digman, op. eit., p. 175. 


will prove related to factors other than frost action 
in the arctic climate peripheral to the glaciers. 

Last spring the writer discovered well-formed ven- 
tifacts in a shallow roadcut about three miles east 
of Crystal Falls, Michigan, on State Highway M 69. 
The materials underlying this district are glacio-fluvial 
silts, s^ds and gravels. Inspection of the sand 
yielded half a dozen undoubted ventifacts from i to 2 
inches in diameter. Quartz, quartzite, granite and 
several types of porphyritie felsite were represented 
among the pebbles. It was not possible to determine 
whether these wind -cut stones had been formed at the 
surface in post-glacial time, because no clear signs of 
stratiheation could be seen in such a shallow roadcut. 
However, this additional example of ventifacts asso- 
ciated with materials of glacial origin stimulated 
search for localities where age relationships might be 
established. In discussion about the stones near Crys- 
tal Falls, Professor J Harlcn Bretz, of the University 
of Chicago, disclosed that he had seen many ventifacts 
in the Baraboo area in Wisconsin. This helpful com- 
ment led to the finding of such stones at the third 
locality, described below. 

Later several shallow roadcuts on U. S. Highway 
141 four miles southeast of Crystal Falls were ex- 
amined. Here the highway crosses a broad plain 
recognized easily as an out wash apron. The material 
exposed is well washed and sorted, medium to fine 
sand with occasional streaks of pebbles. Foreset bed- 
ding and channeling are evident at several places. A 
basketful of wind-shaped stones was collected here 
with little effort. They range in size from i inch to 
approximately 4 inches in diameter. The rock types 
include quartzite, coarse and fine varieties of granite, 
diabase, greenstone, red granite gneiss, conglomeratic 
quartzite and siltstone. Almost every type of wind- 
sculpturing effect previously observed on ventifacts is 
represented. Most of the stones were loose upon the 
slumped surface, but a few were gathered from undis- 
turbed pebble layers several feet beneath the plain 
surface. This indicates both that they were deposited 
by glacial meltwaters after shaping in the sand-blast, 
and that there has been only slight overturning by 
frost action or plant roots at this locality since the ice 
disappeared. Some of the ventifacts show modifica- 
tion of their wind-carved features by abrasion during 
the later water transport. 

The third locality is a roadcut 10 to 20 feet deep 
in till of the Wisconsin terminal moraine on U, S. 
Highway 12 approximately three fourths of a mile 
north of its intersection with State Highway 136. 
Here^ the moraine rises across a quartzite ridge on the 
northern boundary of the Baraboo basin. This local- 
ity, a scheduled stop on the itinerary of annual field 
trips to the Baraboo district conducted by several ool- 
leges and universities, has been visited by hundreds 
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of people trained in geology, including the writer. 
Yet there is no published record of wind-worn stones 
here, probably because the visitors' attention was 
Gonoentrated on more significant details of the 
deposit. 

Close examination of this exposure in April, 1941, 
by the writer and a class of some thirty Lawrence 
College students revealed that many of the subangu** 
lar stones are truly ventifacts. Scores of them were 
collected in a few minutes, mostly from the slumped 
surface; but random digging into undisturbed till 
below a shallow surface zone of weathering produced 
others. These ventifacts were evidently carried by 
the glacier in moving to its terminal position and then 
deposited in the morainic debris that now marks its 
former margin. Sand-blasting must have occurred 
earlier while the stones lay in a belt peripheral to 
advancing ice. 

A white quartzite boulder 3i feet in long diameter, 
extricated from till just beneath the moraine surface, 
was taken to the college museum. More than half its 
surfaee area bears shallow, subparallel cusps, grooves 
and flutings characteristic of many ventifacts, and 
these have a luster like Cellophane. Such surfaces 
are merely modideations of curving, conchoidal frac- 
ture faces commonly found on quartzite. Their ar- 
rangement shows clearly that the rock rolled into 
several positions during sand-blasting. The total 
amount of material removed by abrasion was appar- 
ently not sufficient, however, to give the whole stone 
' a distinctive pyramidal or polygonal shape common 
among smaller ventifacts. 

Most of the wind-carved rocks collected here are 
fragments of locally abundant Baraboo quartzite; 
but a few fashioned in coarse granite and felsite 
porphyry were observed. Consideration of rock types 
shown on the geologic map of Wisconsin shows that 
these stones were not transported far from their 
original positions of outcrop. Fragments of Potsdam 
sandstone widely distributed north of this did not 
withstand transportation and weathering sufficiently 
to retain the evidences of wind-sculpturing they may 
also originally have displayed. 

In a region where surface rocks bordering and be- 


neath ike ice were friable quartz sandstones that 
yielded abundant sand to glacially generated winds 
conditions must have been especially favorable to 
formation of ventifacts. Consequently, it seems prob- 
able that glacial deposits of the Baraboo region con- 
tain a profusion of these curious stones. 

The writer will welcome information concerning 
wind-cut stones at other places in the central States. 
He urges that the discoverer determine if possible: 
whether the stones occur within the deposit; at what 
depth beneath the surface ; to what depth the material 
is stained by weathering; and whether the deposit is 
unlayered till or stratified sand and gravel. 

Since observers trained in any branch of science 
may encounter these wind-worn stones, it appears 
worth while to list below other distinguishing charac- 
teristics of ventifacts. 

(1) The wind-scoured surface is smooth, lustrous 
and has a rather greasy feel. The polish may vary 
from a dull mat finish to a gloss like Cellophane. 

(2) The surface may bo pitted, fluted, cusped or 
highly irregular through etching out of its less resis- 
tant portions. A wind -etched stone is distinguished 
from one produced by differential solution in weather- 
ing by smoothness and high luster of wind-eroded 
portions. Surfaces developed by solution processes 
are commonly dull, pitted and “chalky-feeling.” 

(3) Some ventifacts have distinctive polygonal 
shapes formed by carving of several rather flat facets 
across what were originally rounded pebble and cob- 
ble surfaces. These stones may be pyramidal, poly- 
gonal or shaped somewhat like a brazil nut. The 
shape attained depends on many factors, including: 
shape of original fragment, length of exposure to 
abrasion in one position, constancy of wind direction, 
resistance and texture of the stone, size of abrasive, 
mineral composition of stone and abrasive, number of 
times the stone rolled into new positions during sand- 
blasting, and amount of surface exposed to abrasion. 
Consequently, stones of almost any shape may bear 
evidence of wind-sculpture. Smoothness, greasy feel 
and high luster are the chief diagnostic things to ob- 
serve on a surface that one suspects is a wind-cut 
facet. 


OBITUARY 


WILLIAM SCHAUS 
1858-1942 

The death of Dr. Schaue on June 20 removed one 
of the last of the elder lepidopterists who have con- 
tributed most to our knowledge of the neotropical 
fauna. For over forty years he labored consistently 
and with unswerving devotion to one end, the building 
up of the most complete collection of^tropical Ameri- 
can Lepidoptera in the worlds not for hirasdf nor his 


personal profit but for the nation. He contributed 
generously to other institutions, notably the British 
Museum of Natural History, the Carnegie Museum at 
Pittsburgh and the American Museum of Natural His- 
tory; but the bulk of his coUeetion and his valuable 
library were given to the U. S. National Museum,^ and 
there be worked for the last twenty yeanti of Ms active 
life; He described over five 
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the types of these are deposited in the National Colleo* 
tion. 

Dr. Behans was bom in New York City on the 11th 
of January, 1858. His father was the well-known 
art collector and dealer, William Sehaus, Sr., pro- 
prietor of the Sohaus Galleries, bora in Germany and 
naturalized as an American citizen in 1854. Hia 
mother (born Margaret Connover) was from an old 
American family. Young Sehaus was born to afflu- 
ence and it was intended that he should carry on the 
business of his father. He received his early educa- 
tion at Exeter Academy and was sent abroad to finish 
his education in France and Germany. His principal 
training was in art, music and languages; but as a 
young man he came under the influence of Henry Ed- 
wards and found his real vocation. He decided, 
despite parental opposition, and at the sacrifice of a 
promising career as successor in his father’s business, 
to devote his life to the study of Lepidoptera. He 
made his first collecting trip into Mexico in 1881. 
Thereafter he made frequent and extended trips with 
his companion and friend, Jack Barnes, to Mexico, 
Costa Rica, Guatemala, Panama, Cuba, Jamaica, 
Dominica, St. Kitts, the Guianas, Colombia and 
Brazil and collected over 200,000 lepidoptera. From 
1901 to 1905 he lived at Twickenham, England. He 
visited England and the continent again in 1910 and 
in 1925 he again visited the continent and brought 
back the Dognin collection of tropical American 
Lepidoptera, purchased for the National Collection 
by funds which he had raised and to which he had 
contributed substantially. From 1919 until his retire- 
ment in July, 1938, he was on the staff of the Bureau 
of Entomology of the U. S. Department of Agricul- 
ture, first as specialist in Lepidoptera and later as 
entomologist. In 1921 he was made honorary assist- 
ant curator of insects of the U. S. National Museum. 
He was an honorary fellow of the Royal Entomologi- 
cal Society of London; fellow of the Zoological 
Society, London; honorary correspondent of the 
SocidbS Ent 9 mologique de France; honorary member 
of the Entomological Society of Brazil; fellow of the 
American Entomological Society; fellow for life of 
the Metropolitan Museum of Art; member of the 
American Association for the Advancement of Science, 
of the Biological Society of Washington, and of the 
Entomologieal Society of Washington; correspond- 
ing member of the Philadelphia Entomological So- 
ciety, and eorreepondent of the Academy of Natural 


Sciences, Philadelphia. In 1921 ho received the hon- 
orary degree of master of arts from the University 
of Wisconsin and in 1925 that of honorary doctor of 
science from the University of Pittsburgh. 

Few lepidopterists, even of his generation, have had 
such a wide and intimate knowledge of the world 
fauna as he. While his main interest centered in the 
Americkn tropics, he worked with and described 
many Old World Lepidoptera. He was an accom- 
plished linguist, a lover of art and music, a charming 
host and the most generous of friends. He was 
granted blessings that come to few of us, a long life 
in chosen labor, the satisfaction of completing that 
labor and a peaceful end. 

Carl Hbinrioh 
Edward A. Chapin 

U. S. National Museum 

RECENT DEATHS 

Joseph W. Qavett, Jk., professor of mechanical 
engineering and chairman of the department at the 
University of Jlt)t;hester, died on August 28. He was 
fifty-three years old. 

Raymond H, Danforth, professor of mechanical 
and hydraulic engineering and head of the depart- 
ment at the Case School of Applied Science, died on 
August 31. He was sixty-four years old. 

Dr. Charles E. Caspari, dean and professor of 
chemistry emeritus of the St. Louis College of Phar- 
macy, died on June 11 at the age of sixty-seven years. 

Eleanor Catherine Doak, professor emeritus of 
mathematics and a former chairman of the depart- 
ment at Mount Holyoke College, died on August 27 
at the age of seventy-two years. 

Arthur H. Thomas, president of the Arthur H. 
Thomas Company, died on August 31. A correspon- 
dent writes : In 1892 he entered the employ of the old 
Philadelphia firm of James W. Queen & Co., dealers 
and makers of optical and scientific instruments. On 
December 8, 1900, Mr. Thomas organized the Arthur 
H. Thomas Company, dealers in laboratory apparatus 
and reagents, of which he was president. This com- 
pany grew rapidly and has become one of the leaders 
in this field. He was deeply interested in education 
and at the time of his death was a trustee and director 
of Bryn Mawr College and a member of the Board of 
Managers of Haverford College. He was also a mem- 
ber of the Board of the Provident Mutnal Life In- 
surance Company. 


SCIENTIFIC EVENTS 
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from air raids during 1940 and 1941. There were 
11 incidents in all, eight in London and three at 
Whipsnade. Fifty-five high explosive bombs, 200 in- 
eendiaries and two oil bombs fell in the society’s 
grounds. Although considerable material damage was 
done, there were no serious casualties among the staff 
or visitors, and very few among the aninmls. The 
number of visitors to Regent’s Park in 1941 was 
512,966, a decrease of approximately 119,000 com- 
pared with 1940, and the lowest figure since 1864, 
In spite of decreased traveling facilities the number 
of visitors to Whipsnade in 1941 was 246,139, an in- 
crease of approximately 43,000 compared with the 
previous year. The policy of the council is to keep 
Regent’s Park and Whipsnade open and to preserve 
the bulk of the collections. Apart from the national 
service rendered by keeping places of healthy recrea- 
tion available to fellows, war- workers, members of the 
armed forces and the general public, the council con- 
siders that this is in the best interests of the society 
in preparing for the speediest possible resumption of 
full activity after the war. 

The Times also reports that the Natural History 
Museum at South Kensington reopened some of its 
galleries on August 1. It is stated that the parts of 
the museum which are reopening are all on the ground 
floor. They are the Central Hall, North Hall, Bird 
Gallery, Insect Gallery, Reptile Gallery and Whale 
Room. Visitors will not find all these filled with the 
exhibits they knew there in peace-time, since only 
things which could be replaced have been left on view. 
Nevertheless, many of the most popular exhibits, such 
as the great casts and skeletons of whales, the fascinat- 
ing nesting groups of British birds and the series of 
domestic animals (dogs, cattle, horses, poultry, etc.) 
in the North Hall are still to 1)6 seen. British butter- 
flies and moths are among the specimens in the Insect 
Gallery; and the Reptile Gallery now contains a mis- 
eellaneous collection, including a series of the British 
mammals. Another miscellaneous arrangement is 
that in the Central Hall, where many of the familiar 
peace-time features, for instance, the elephants and 
some of the groups showing protective coloring, re- 
main. In addition, there are special exhibits illustrat- 
ing the animals of the Libyan desert and some of the 
essential mineral ores. A large map of the world 
showing the sources of the most important minerals 
is another topical feature. 

THE IMPORTANCE OF RESEARCH IN THE 
WAR EMERGENCY 

The following resolution concerning the importance 
of research in the war emergency was adopted by the 
Council on Research of the Pennsylvania State College 
on August 24 : 

In times of great stress such as confront the nation 


to day there is a tendency to subject the activities of 
public institutions to rigid scrutiny and careful evalua- 
tion. Colleges and universities are not excepted in this 
desirable and necessary practice. In fact a periodic self- 
serntiny and self ‘evaluation is helpful. Colleges and 
universities more than any other public institution must 
be living things. They, therefore, must not only be nour- 
ished, but from time to time, they must be pruned if they 
are to flourish and give forth bountiful and good fruit. 

When the three functions of a great university are con- 
sidered, there is a tendency in some quarters to look upon 
research as a luxury, to place it in the category of Sun- 
day driving, pleasant, satisfying but unnecessary. This 
is unfortunate because the research ability and effort of 
its people constitute the greatest resource of the nation. 
The colleges and universities are the chief centers of train- 
ing for research. As with the nation so with the college 
there is need for research activity at all times and under 
all conditions. 

Great colleges and universities are measured not in 
terms of campus and buildings but in terms of human 
achievement. In the last analysis the accomplishments 
of the men and women that make up its faculty and stu- 
dents determine the greatness of such institutions. And 
it is in this respect that the spirit and activity of research 
are most important, for research is an intellectual vitamin 
which makes vigorous leaders of faculties. Education, 
when livened by research, is evocative, and curiosity and 
zest for discovery pervade the atmosphere of the class- 
room, Research cultivates a spirit of adventure and a 
desire in the student to explore the borders of knowledge. 
It is hard to see how teaching con be great without some 
contact with exploration of intellectual frontiers. Re- 
search and teaching by research constitute the nourish- 
ment by which universities are kept at the highest level 
in the service of the nation. 

However, two other considerations are important in the 
evaluation of the research function of the Pennsylvania 
State College. One of these relates to the war effort. 
The war is as much a war of wits as of might, and mobili- 
zation of our inventive genius is of utmost importance. 
Colonel G. F. Jenks, of the Ordnance Department, tJ. 8. 
Army, as chairman of Committee E-9 on Research, re- 
ported on research activities of the American Society for 
Testing Materials on June 24, 1942. His report reads in 
part as follows : 

*‘Of course, our national research activities must be 
directed primarily to the development of implements of 
war, to improving our situation as to raw materials and 
transportation and to the development of superior process- 
ing methods. . . . 

''The quantity of research personnel available is not 
readily expanded because of the training and aptitude 
required for successful work. The output of the coun- 
try ’s research personnel can be increased through the 
utilization of agencies equipped to outline without delay 
logical research programs without unnecessary daplioatipn 
of work and with a clear understanding of the prob- 
lem. . . . 

"There can be no questiim as to whether research is 
fundamental. The fundamental approach, my eoniame 
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leu time than leu well-organieed hit-and-miss methods. 
A fundamental knowledge assists both in the interpreta- 
tion and application of research. It is especially needed 
in time of war when new untrodden fields must be ex- 
plored* There can be no limitation fixed because of the 
time factor. It is beyond humau power to predict when 
this war will end. It is oertain^ however, that cooperative 
research efforts directed to the ends of national policy 
will shorten the period of this world struggle.^’ 

Thb recognition of the importance of research by the 
military authorities is further demonstrated by two re- 
cent official actions. 

1. The Selective Service System through Occupational 
Bulletin 10, effective Juno 18, 1942, specifically provides 
for deferment of graduate students in a variety of criti- 
cal occupations covering almost all schools of the college. 

2. The U. S. Army in planning for the Enlisted Re- 
serve specifically provides for a group of graduate stu- 
dents. 

It is of course recognized that graduate students can 
not be trained effectively without experience in research. 

The other factor is summed up in the statement that 
colleges and universities are the logical and perhaps the 
only remaining centers for freedom of search for truth. 
The torch of knowledge is in danger of extinction. To 
guard against such a catastrophe those institutions must 
foster the continued search for truth, must zealously pro- 
tect the research function and must in every way possible 
support research effort. 

The Council on Research submits that to-day as never 
before in the history of the Pennsylvania State College 
there is an urgent need for a vigorous research effort on 
the part of the faculty and that research must have the 
fullest possible support of the administrative officers and 
the Board of Trustees. 

REPORT OF THE LIBRARIAN OF NEW YORK 
UNIVERSITY 

The Libraries of New York University are con- 
tinuing to acquire a few scientific periodicals from 
the Axis-dominated countries of Europe, according to 
the annual report of Robert B. Downs, director of 
the libraries, which has now been made public. 

The books are acquired under a recent decision of 
the U. S. Government and the British Ministry of 
Economic Warfare to permit American libraries to 
pay up to the sum of $250,000 for the purchase of 
journals which may be useful to the war effort. Since 
this amount is no more than a fraction of the sum 
ordinarOy spent for European publications by insti- 
tutions in this country, each research library has been 
allotted only those titles which it considers most essen- 
tial to its needs. 

The New York University libraries receive a highly 
selected list of periodicals in the fields of biology, 
chemistry, physios, geology and medicine from Ger- 
many, France, Denmark, the Netherlands and Italy. 
The subscriptions are purchased through dealers in 


neutral countries and are inspected by the Brittsh 
at Bermuda and by the United States customs officials 
at the port of entry before delivery to the university*. 

According to the report, so far there has been little 
evidence of political tampering in the areas of the 
pure sciences. This is naturally not true in the fields 
of the social sciences. Although in the physical sci* 
ences much material is obviously omitted if it may be 
of military injportance, it is felt that enough articles 
of scientific value come through to compensate for the 
expense and trouble of obtaining the journals. Gifts 
and accessions are reported as follows : 

The university libraries received gifts of more than 
10,000 volumes valued at more than $75,000 during the 
past year. Notable gifts included a library of books on 
Judaica and Hebraica for the study of Jewish history, 
philosophy and religion from Dr. Mitchell Kaplan, and 
a collection of rare volumes in the same field from William 
Rosenthal. 

The Fine Arts Library received several hundred books 
on art, including the files of a rare periodical devoted to 
the fine arts of Japan, from Robert Lehman, a member 
of the New York University Council; Dr. Moses Loo Gitel- 
son established as a memorial to his brother, Raphael 
Gitelson, a special fund for the purchase of works in the 
field of American and British economic history; Henry 
B, Fernald presented several notable early editions in 
English literature, and Dr. Charles W. Gerstenberg pre- 
sented an interesting collection of English and American, 
literary annuals, or ** gift-books. 

Through a gift by Miss Margaret Barclay Wilson, the 
library purchased a collection of manuscript journals and 
letters of Henry Barnard, pioneer educational leader. 
The Society for the Libraries presented extensive micro- 
film collections of materials for the study of American 
culture, including reproductions of all known extant maga- 
zines published in the United States before 1800 and a 
collection of complete texts of 250 representative books 
about America beginning with 1943. 

Mr. Downs states that in a recent survey by the 
American Library Association the collections of New 
York University had been rated ^^distinguished” in 
sixteen special fields: Classical papyri, German lan- 
guagefcnd literature, French language and literature, 
Frend| history (Huguenot), German history, French 
philosophy, Hegel, Jewish history and literature, so- 
ciology, education, international law and relations, 
economics, labor and industrial relations, meteorology-^ 
psychology and aeronautics. The survey covered » 
list of 75 subjects and the nation's libraries were rated 
in those fields by 500 scholars and other authoritieB* 
Mr, Downs also reported that the U, S, Office of Edu- 
cation and the New York State Education Depart- 
ment had named New York University as a War 
formation Center* 
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MATHEMATICIANS AND THE WAR 

Thx following cablegram has been sent to Scienok 
from Dr. A. Kolmogorov, a member of the Academy 
of Sciences of the USSR at Moscow: 

All trials of the patriotic war which our country is 
waging against Hitlerism haven’t stopped the intensive 
work of Soviet mathematicians. In Moscow and in all 
other towns mathematical research institutes are working 
full speed, lectures are being delivered at universities, sci- 
entific sociotioB are meeting, mathematical journals are 
being printed. 

Many young Soviet mathematicians are bravely fighting 
German vandals at the front. Nevertheless they keep 
in touch with science. In the last issues of Dolclady of 
the Academy of Sciences, USSR, several notes have been 
printed by W. Smuliun, ** Acting Bed Army,” which he 
has written at the front. The last works by D. Baikov 
were written in the hospital where he was recovering after 
having been wounded at the battle of Moscow in the 
autumn of 1941. 

The number of mathematicians that are working at 
mathematical war problems necessary for defense of our 
country increases daily. Stalin prizes were assigned in 
1941 to mathematicians Christianovitch and Kelych for 
works on aerodynamics connected with problems of plane 
structure. Many mathematicians who had formerly de- 
voted themselves to the purely abstract domains of our 
science — number theory, mathematical logi, topology, 
functional analysis — are now steadily working on prob- 
lems of aerodynamics. Many of our well-known mathe- 
maticians are working at military plants and artillery 
polygons. We are full of admiration for the splendid and 
productive work of American mathematieiana in all 
branches of our science. We are enchanted with the care- 
ful, irreproachable issues of English mathematical jour- 
nals throughout all the terrible air raids, but wo are 
especially satisfied when we read in the Bulletin of the 
American Mathematical Society that American mathe- 
maticians are beginning to concentrate their attention 
on war problems. All the future of our splendid science 
and the fate of humanity depend now on success in the 
struggle against war, and, in the first place, against Gter- 
xnan aggression. The sooner the aggressors are crushed, 


the sooner shall we mathematicians be able to meet at our 
next international congress and freely renew our peaceful 
work. 

IN HONOR OF HENRY GRANGER KNIGHT 

The American Institute of Chemists has passed Gie 
following resolution in honor of Henry Granger 
Knight, past president of the institute. 

Whekbas, We, the National Council of The American 
Institute of Chemists, Tnc., have learned with deepest 
sorrow of the death of our associate and friend, Dr. 
Henry Granger Knight, and 

Whbrbas, Dr. Knight as a teacher has imbued many 
young men with an enthusiasm for chemistry and an ap- 
preciation of its importance to humanity, and 

Whbbeas, as Chief of the Bureau of Chemistry and 
Soils, now the Bureau of Agricultural Chemistry and 
Engineering of the United States Department of Agri- 
culture, ho has been of inestimable value to the agricul- 
tural industry of the United States and through 'it to 
every American citizen, and 

Whekbas, as President of The American Institute of 
Chemists, he gave evidence of his interest in the individual 
chemist as a medium for the advancement of successful 
civilization, and 

Wbbseas, in recognition of his noteworthy and out- 
standing service to the science of chemistry and the pro- 
fession of the chemist in America, The American Institute 
of Chemists, Inc., did bestow upon him its annual medal, 
and 

Whereas, his high sense of honor, his upright character 
and his clear judgment will ever be an inspiration to us, 
and 

Whbrbas, his lovable nature, his cheerfulness, and his 
kind and thoughtful qualities will ever be remembrances 
of his friendliness, 

Therefore, he it Besolved, that the Council of The 
American Institute of Chemists, Inc., hereby records its 
lasting appreciation and deep sense of loss of one who has 
been a true friend of chemists; and that our sympathy 
be extended to his family; and that a copy of those resolu- 
tions be spread upon the minutes of the National Council 
of The American Institute of Chemists, Inc, 


SCIENTIFIC NOTES AND NEWS 


During his visit to Mexico, Peru, Chile, Argentina 
and Uruguay from February to August, 1942, Dr. 
George D. Birkhoff, Perkins professor of mathematics 
at Harvard University, attended the inaugurations of 
the Observatories at TonanUintla, Mexico, and Busque 
AUegre in Argentina, as delegate, and gave lectures 
on mathematical, physical and philosophical topics in 
a number of universities in these countries. He was 
incorporated formally as honorary member of the 
faculties of the National University of San Marcos 
at Lima and of the University of Chile, and received 


the degree of doctor, honoria causa, at the University 
of Buenos Aires. He was also made a corresponding 
member of the National Academy of the Mathematical, 
Physical and Exact Sciences at Buenos Aires, and was 
incorporated as honorary member of the Peruvian 
Philosophical Society, of the Scientific Union of 
Argentina and of the hlathematioal Society of Argen»< 
tina. 

Ralph W. Febst, research obemist of the U. B. De- 
partment o£ Agrioiilture, has been given .the W. 
Alsop Award by the Amepriem LeM^ 
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for ^outstanding research work advancing 
the art of the scienoe of leather manufacture/’ 

Dr. B. H. WiLLiKB, professor of zoology and chair- 
man of the Division of Biological Sciences at the Uni- 
versity of Rochester, was elected president of the 
Society for the Study of Development and Growth at 
the recent meeting of the Society at North Truro, 
Mass. 

Portraits of Dr. William S. Carter, formerly pro- 
fessor of physiology and dean of the Medical School 
of the University of Texas, and of the late Dr. Harry 
0. Knight, formerly professor of anatomy, have been 
presented by the University of Texas Medical Alumni 
Association to the University of Texas Medical Branch 
at Galveston. 

Professor Henry Eyring, of Princeton University, 
will join tlic Btaif of the department of chemistry of 
the Polytechnic Institute of Brooklyn during the 
coming academic year as visiting professor of physical 
chemistry. 

The retirement is announced of Dr. Hugh A. Me- 
Guigan, since 1917 professor of pharmacology and 
therapeutics at the University of Illinois College of 
Medicine. 

Dr. Donald Slaughter, formerly associate pro- 
fessor of pharmacology of the College of Medicine 
of Baylor University, has been appointed professor of 
pharmacology and physiology and chairman of the 
department of the College of Medicine of the Uni- 
versity of Vermont. 

At Iowa State College, Professor Joseph K. 
Walkup, of the University of Pittsburgh, has been 
appointed head of the department of general engi- 
neering, and Professor E. L. Barger, of the University 
of Arkansas, has been named professor of agricul- 
tural engineering. Professor Fred Beard, of the de- 
partment of animal husbandry, has resigned to take 
a position in (sharge of the meat-grading service of the 
Agricultural Market Administration. Buford Mc- 
Clurg has. been made research assistant professor. 
He will succeed Professor Beard as meat specialist at 
the college. 

Dr. Albert E. Dimond, plant pathologist at the 
Connecticut Agricultural Station, has become assis- 
tant professor of botany at the University of Ne- 
braska. Dr. Alfred John Wakeman, who. for thirty 
years has been engaged in chemical research at the 
atatiot^ retired this summer. 

Dr^ NoBiiaB Bates, instructor in histology and 
at Corhetl University^ has been appointed 
imd wnbryobgy at t^ Jefferson 



Professor Madison Bentley has returned to Cor- 
nell University (Morrill Hall, Ithaca, N. Y.) as lec- 
turer in psychology. Besides instruction and research, 
he will edit and publish The American Journal of 
Psychology, relieving Captain K. M. Dallenbach, who 
has entered active service in the Plans and Training 
Branch of the Adjutant General’s office. 

Db, Louis Round Wilson has retired after serving 
for ten years as dean of the Graduate Library School 
of the University of Chicago. Dr. Wilson, who is 
sixty-five years old, plans to return to the University 
of North Carolina, with which he was associated for 
thirty-one years before he went to Chicago. The 
Graduate Library School, established by a grant of 
the Carnegie Corporation and the only Graduate 
School in the library field, is largely due to the work 
of Dr. Wilson. 

Dr. Homer L. Dodge, director of the new research 
institute and of the school of engineering physics and 
dean of the Graduate College of the University of 
Oklahoma, has leave of absence to permit him to as- 
sume on September 15 the directorship of the office of 
scientific personnel of the National Research Council. 
He succeeds Dr. J, C. Morris, who will return to his 
post as professor of physios at Tulane University to 
supervise a special electronics training program. The 
office of scientific personnel will continue to assist the 
army, navy and other war agencies in obtaining compe- 
tent scientific staffs. It will continue to cooperate with 
the Selective Service Headquarters, the Office of Edu- 
cation and other agencies in the conservation, training 
and effective use of technical manpower in the war 
effort. 

Professor Walter Mumford, chairman of the de- 
partment of forestry of the College of Agriculture of 
the University of California and forest economist of 
the Giannini Foundation, has been appointed first 
honorary adviser of the National Bureau of Forestry 
Research of the Republic of China. 

William H. Bayliff, formerly assistant professor 
of biology and later tutor at St. John's College, An- 
napolis, Md., has been appointed executive secretary to 
the Maryland Board of Natural Resources. 

Dr, T. C. Ruch, of Yale University, and Mrs. Judith 
Wallen Hunt, of the Bio-Medical Libraries, University 
of Chicago, have been added to the section editor group 
of Biological Abstracts as editors of the amalgamated 
Section of Biography, History and Bibliography. 

Dtt, Harold L. Hansen, of Northwestern Univer- 
sity, consultant to the Federal Food* and Drug Ad- 
mih^tration, the Federal Trade Commission, the 
Counoff on Pharmacy and Chemistry, and secretary of 
tbe Ceuneil on Dental Therapeutics and director <d 
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the Bureau of Chemistry of the American Dental 
Asfiociation, has been appointed administrative assist* 
ant to the president of Winthrop Chemical Company, 
Ine. 

Db. C, M. Haring, professor of veterinary science 
in the University of California College of Agriculture, 
has been appointed consultant to the War Manpower 
Commission. 

Colin Campbell Sanborn, curator of mammals at 
Field Museum of Natural History, has been commis- 
sioned a lieutenant (senior grade) in the U. S. Navy, 
and Frank Boryca, assistant preparator in the depart- 
ment of botany, has enlisted in the U. S. Marines. 

Dk. Robert G. Bernbkuteb, professor of psychol- 
ogy at the Pennsylvania State College, has been 
granted a leave of absence to accept a majoris com- 
mission in the U. S. Army Specialists^ Corps. He will 
act as field supervisor of thirty-five national army cen- 
ters for specialist training of personnel men. 

The Committee of the British Privy Council for the 
Organization and Development of Agricultural Re- 
search has appointed Professor James Gray and Pro- 
fessor P. L. Englcdow members of the Agricultural 
Research Council in succession to Sir Merrik Burrell 
and Professor D. M. S. Watson, whose terms of office 
as members of the council have expired. 

G. E. Friend, medical officer to Christas Hospital, 
Horsham, England, has become the honorary general 
secretary of the British Food Education Society. 

The annual symposium of the Division of Physical 
and Inorganic Chemistry of the American Chemical 
Society will be omitted this Christmas because of 
world conditions. 

The News Letter of the American Association of 
Scientific Workers states that a provisional program 
has been arranged by the symposium committee (Drs. 
Shapley, Elliott and Sandow). Four sessions are 
planned. The first is to take place on Tuesday after- 
noon, December 29. The subject is ‘^Scientific Re- 
search in the War Effort.” A meeting on “Scientific 
Cooperation Between the United Nations” is planned 
for the evening, with speakers from the various United 
Nations, perhaps with a wide radio hook-up. The first 
session of Wednesday, December 30, will deal with 
“Science in the War of Production” and the final ses- 
sion, in the afternoon, will be a joint session with the 
National Association of Science Writers on “Morale 
and Propaganda,” 

In view of the scarcity of qualified persons to fill 
such positions, the Civil Service Commission has issued 
in revised form its continuously open examinations 
for tedinical assistants and junior physicists. For 
junior physicist ($2,000) the requiremeute are: com- 


pletion of a 4-year college course including 18 semester 
hours in physics. Applications will be accepted from 
senior students who expect to complete the required 
courses within six months after filing applications. 
The technical assistant ($1,440-$1,800) examination 
contains three optional branches : engineering, metal- 
lurgy and physics. For the $1,800 grade, three years 
of college study is required ; for the $1,600 grade, two 
years; and for the $1,440 grade, one year. Provision 
is made for the acceptance of technical assistant appli- 
cations from those who have not completed the re- 
quired three, two or one year of college study but 
who expect to complete the required courses within 
four months after filing applications. Appropriate 
war- training courses may be substituted for college 
hours requii-ed in any optional branch. There are no 
age limits for these examinations. No written testa are 
required. Applications will be accepted until the needs 
of the service have been met. Applications are not 
desired from persons engaged in war work unless a 
change of position would result in the utilization of 
higher skills possessed by the worker. Announcements 
and application forms may be obtained at any first- or 
second-class post office or from the Civil Service 
Commission, Washington, D. C, 

The Journal of the American Medical Association 
reports that Lonkenau Hospital Cancer Research 
Institute will receive nearly $2,000,000 from the estate 
of Mrs, Anna C. Burr, who died on March 6, The 
bequest, which will be used for the study of cancer, 
will serve as a memorial to Mrs. Burras husband, 
Edward H. Burr, who died in 1922, 

“Aldebsea,” the Bar Harbor, Maine, summer resi- 
dence of Miss Mary Robert Coles, who died on October 
22, 1941, has been given by her heirs to the Rosooe 
B. Jackson Memorial Laboratory, the cancer research 
center at Bar Harbor. The buildings will provide 
office space for the staff and distinguished visiting in- 
vestigators, part of the library, space for important 
experimental work and for scientific meetings. 

The sum of $3,908,310 was collected for the control 
of infantile paralysis during the national celebration 
of the President’s birthday last January. The ex- 
penses of the committee were $207,889 or five per cent, 
of the amount raised. The Journal of the American 
Medical Association states that New York led the 
states with contributions of $663,646, California was 
second with $337,318, Pennsylvania third with 
$329,684, Illinois fourth with $202,352 and Ohio 
fifth with $202,236. Theaters raised $1^38,059. Half 
the proceeds goes to the National Foundation for 
Infontile Paralysis, whose share is used to sponsor 
clinical and laboratory research on the disease, provide 
epidemic aid, and conduct an edu^tional |>rogram for 
both the general public' and the mediml prt^essfoiL 
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The other fifty per cent, remains with the state and 
county chapters of the foundation, where it is used to 
provide direct medical assistance to infantile paralysis 
patients, regardless of age. 

By executive order of President Roosevelt, ten fish 
and wildlife preserves have been established in New 
York counties. The Department of the Interior will 
have jurisdiction over these areas and they will “be 
reserved as refuge and breeding grounds for native 
birds and other wildlife and for research relating to 
wildlife and associated forest resources.” The land re* 
quired for the sanctuaries will remain available to the 
State of New York for use and management by its 
conservation department, under the custody of the Fish 
and Wildlife Service of the Department of the In- 
terior. The preserves in New York Counties include 
Schuyler and Tompkins, Chautauqua, .^llegany, Alle- 


gany and Livingston, Ontario and Yates, Oswego, 
Jefferson and Madison, Delaware and Albany. 

William L. Batt, deputy chairman of the War 
Production Board and president of SKP Industries, 
Inc., of Philadelphia, made the address of welcome 
at the presentation of the Army-Navy Production 
Award (the Arrny-Navy “E”) to the Leeds and North- 
rup Company on September 5. Admiral Henry A. 
Wiley, U. S. Navy retired, was the NaAry's o£&cial 
spokesman and presented the “E” pennant. It was 
received by C. S. Redding, president of the company, 
and J. L. Johnson, president of the Employee's Asso- 
ciation. Lieutenant Colonel Thomas II. Stilwell, Com- 
manding Officer of the Eastern Pennsylvania District, 
was the Army^s official representative at the cere- 
monies. 


DISCUSSION 


ANOMALIES OF COLOR VISION 

The article by Miss Murray on “Color Blindness 
and Borderline Cases” (Science, August 7, 1942), is 
an excellent exposii of the present confusion in regard 
to what is popularly called “color-blindness”; but in 
our opinion the revelation is not sufficiently compre- 
hensive. 

For twenty years we have been finding persons 
who fail on the chart tests (pseudoisochroinatic tests), 
of Stilling, Ishihara, et al.} but who in all practical 
situations distinguish colors as well as do the persona 
called “normal” in color vision ; and who have no diffi- 
culty with worsted tests and other practical tests. We 
have found others who pass the chart tests without 
difficulty, but who show serious defects of color vision 
in practical life and in real tests. 

The reason for this apparent discrepancy is made 
apparent by the chart tests themselves. These tests 
usually include one or more charts which can be read 
by “color-blind” persons, but which can not be read 
by many who are considered as “normal.” This is a 
paradoxical situation which should impress even a lay- 
man. The reading of the charts is assumed to depend 
on ability to distinguish the colors of which the num- 
bers are made up from the colors of the background 
(the surrounding spots). Here, however, are charts 
which the person who is supposedly “normal” can 
not read, whereas a person who is presumably unable 
to distinguish the color reads them! The conclusion 
that the charts do not test color perception is ines- 
capable. 

Biding of the numbers in the charts requires that 
.there be a difference in appearance between the 
riomWe and the background. Obviously, the differ- 


ence is not in hue. Actually, a difference in bright- 
ness is required; and if the numbers do not differ 
appreciably from the background in brightness, they 
can not be discerned. Even among persons classed as 
“normal,” the relative brightness of colors of low 
saturation (low intensity of the chromatic factor) 
varies from individual to individual. In other words, 
some have a slightly higher threshold for certain colors 
than do others. Spots of snudl urea (such as the spots 
composing the numbers in the charts), which appear 
to one person brighter or darker than .tlie other spots 
composing the background may, to another person, 
be so little different in brightness that the numbers 
can not be read. On the other hand, spots which to 
the average person appear brighter than the back- 
ground may appear to a really “color-blind” person 
darker than the background spots; and conversely, 
spots which to the average person appear darker than 
the background may appear to certain individuals 
darker than the background. In either case, the indi- 
vidual with abnormal color thresholds can read the 
charts easily, although he may be defective in prac- 
tical color vision. It is obvious that in the charts the 
“normal” person can not read, the figures and back- 
ground are nearly alike in brightness; whereas for 
the person (color-blind or not) who reads them, there 
is a brightness difference. 

The facts above epitomized have long been known to 
psychologists, and have even been slowly percolating 
into elementary psychological texts. They have been 
ignored by promoters of chart tests and by those who 
have used them in routine work, because the chart' tests 
can* be applied rapidly by persons devoid of traitoing 
in the psychology of color perception. The valid 
tmis available up to the present time take time and 
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require an expert to use them. The extensive use of 
the chart tests in the present war emergency has 
brought sharply to public attention the fact that these 
tests are not only unfair, but are also unsafe. It 
would actually be safer to discard color tests alto* 
gather. 

That there is some correlation between color thresh- 
olds and ability to distinguish colors at normal intensi- 
ties may be admitted, although the amount of correla- 
tion is as yet undetermined. About 80 per cent, of 
persons who have flunked chart tests have been able, 
after use of Vitamin A in adequate quantities for an 
adequate period, to pass these tests. It is suspected 
that those who become normal for practical purposes, 
but still fail on some of the charts in a chart test are 
suffering from dietary insufficiency of protein; but 
this is not certain. 

Knight Dunlap 
Kobsrt D. Loken 

University op Calipoenia at Los Angeles 

THE USE OF GENERIC NAMES AS 
COMMON NOUNS 

A generic name is always a collective noun. It 
may be masculine or feminine or neuter, but it is 
always in the nominative case and it is always singular 
in number. It should be italicised and the first letter 
should be capitalized. A specific name is always a 
modifier of the generic name which it follows. It 
usually is an adjective, but it may be a noun in the 
genitive case or in apposition with the generic name. 
It must agree with the generic name in gender and 
number, and it should be italicized but not capitalized. 
Examples: Paramecium caudatum, Amoeba dubia 
(specific names, adjectives) ; Paramecium calkinsii, 
Pelomym carolinenm (specific names, nouns in the 
genitive case) ; Amoeba proteus, Felis leo (specific 
xiames, nouns in apposition with the generic names). 

A generic name refers to all the individuals which 
are similar to the type specimens of the genus, and a 
specific name to all those which are similar to the type 
specimen of the species. Generic and specific names 
can therefore not be used to refer to a single organism 
or to a number of organisms smaller than the total 
number in the genus or species. To refer to a given 
number of individuals belonging to a species, e,g,, 
Amoeba proteus, it is necessary to designate the num- 
ber under consideration and add ^^pecimens of,’^ e.g., 
specimen of Amoeba proteus/^ or “the, some or x 
specimens of Amoeba proteusP There is no such 
thing as an Amoeba proieus, or an Amoeba or the 
Amoeba or some Amoebae if the name is italicized 
and the initial letter is capitalized. 

I have found that in some work it becomes very 
burdensome to use “specimen of” or ^%pedmens of” 
evaiy tkne I wuii to refer to a given number of indi- 


viduals belonging to a g^us. l.have eonsequenUy 
obviated this by using the generic name as a common 
noun, e.g., an amoeba or some amoebae, without 
italics or capitals. If generic nouns are used as com- 
mon nouns there obviously is no more justification for 
capitals and italics than there is in the use of other 
common nouns, cat or cow. This procedure not 
only avoids excessive use of a cumbersome phrase but 
it also saves considerable space without any reduction 
in clarity and precision of meaning, provided the spe- 
cies is known. Wouldn't it be a nuisance if we had 
to use the phrase “male specimens of Homo sapiens^* 
in place of “men” every time we refer to two or more 
human beings! Imagine an orator beginning his ad- 
dress with “female and male specimens of Homo 
sapiens^* in place of “ladies and gentlemen” 1 

Some assert that it is “vulgar” and “illegitimate” to 
use generic names as common nouns, but no one, so 
far as I know, has ever maintained that it is either 
vulgar or illegitimate to use common names for organ- 
isms, e.g., men and cats. I fail to comprehend why 
the use of a generic name, as a common name, should 
be considered more vulgar and illegitimate than the 
use of any other noun. Is it less vulgar, less refined, 
less common to call, specimens of Homo sapiens 
“men” than it would be to call them “homines” and 
specimens of Felis domestica “cats” than it would be 
to call them “feles”f Moreover, a generic name as a 
common name has some outstanding advantages, for 
it at once indicates the genus to which the organism 
belongs, and is readily understood by foreigners as 
well as by natives. Is it not obviously more illuminat- 
ing to call, €,g,, a specimen of Chilomonas paramecium 
a “chilomonad” than it would be to call it a “carbo” 
or some other common namet 

S. 0. Mast 

The Johns Hopkins University 

THEORIES AS TO THE ORIGIN AND 
NATURE OF LIFE 

In a recent number of Soienob,^ Dr. A. L. Herrera 
published what is termed “a new theory of the nature 
and origin of life.” An essential preliminary to the 
enunciation of any theory as to the origin and nature 
of life must be a statement of the criteria whereby the 
existence of a living unit may be established. 

While there are difficulties in drawing a very sharp 
line of demarcation between living and non-living,* 
many, perhaps most biologists will accept the criteria 
of Alexander and Bridges* — self-duplication and the 
ability to direct chemical change by catalytds. The 

^ A. Xi. Herrera, Science, 06; 14, July 3, 1040. 

sj. Alexander, ''Colloid Chemistry,'' 4th ed. (New 
York, 1087). 

« X Alexander and 0. B. BHdM 
Theoretleal and Ax^Hed,'^ Vol. Ix, pp. 1h46 <He«r 
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simplest conceivable living unit would thus be a mole- 
culobiont — a catalyst particle of molecular dimensions, 
capable of autocatalysis (self -reproduction). The 
ability to undergo heritable changes is generally ob- 
served in living units, and seems to be a third criterion 
of life, although we can conceive of units incapable of 
this basis of evolution. Heritable changes in biocata- 
lysis (demonstrated in the case of genes but probable 
also with enzymes, earners and prosthetic groups), 
underlie changes in chemical output due to synthesis 
and analysis, which in turn are the basis of changes 
visible in structure, form, physiology and function. 

It has long been knowii that many of the phenomena 
developed by and in living xmits may be simulated by 
non-living systems. Traces of colloidal substances 
may cause crystallizing material to assume beautiful 
flower- or fem-like forms. ‘^Colloidal gardens’^ have 
long been used as lecture demonstrations,' and may be 
grown by dropping, a crystal of copper sulfate 
into sodium silicate solution. “Enzoon,*^ long thought 
to be a relict of early life, may be nothing but a 
Liesegang ring formation. Besides the interesting 
artifacts described by Dr. Herrera in his note above 
referred to, he has mentioned and illustrated many 
others in his paper on “Plasmogeay,^^* and in the 
same book Professor Stdphane Leduc (Nantes) in a 
paper on “Solutions and Life” has described and 
illustrated similar work of his own. Petrologists 
(e.g,, Sir J. S. Flett) have described and simulated 


dendictic and margaritie forms found in rocks, and 
window-pane ice often shows beautiful plant- and 
flower-like tracery.* 

Although these various artifacts may simulate many 
of the forms and activities of truly living units, none 
of them has As yet been shown to exhibit the criteria 
of life above outlined, which, on the other hand, are 
all shown by the smallest known bionts (genes, vir- 
uses, bacteriophages). Since the same physico-chem- 
ical forces and principles dominate both living and 
non-living units, it seems reasonable to believe tiiat 
life originated by the chance formation of an auto- 
catalytic unit of molecular dimensions ; for the smaller 
its size, the greater the probability of its formation. 
Ultramicroscopic bionts which might develop now 
would have small chance of surviving to form a new 
race, because of the great number and variety of 
predatory foruis of life now existing. And condi- 
tions existing when the first life emerged must have 
been quite different from present conditions on the 
earth. Very few living units can even now synthesize 
their necessary molecules from the “bare rocks,” but 
are largely dependent upon molecules furnished by 
other bionts. Food thus has an important evolution- 
ary biochemical aspect, and there is truth in the dic- 
tum ; “Rien n Ast la proie de la mort ; tout est la proie 
de la vie.” 

Jerome Alexander 

New York, N, Y. 


QUOTATIONS 


THE WOODS HOLE MARINE BIOLOGICAL 
LABORATORY 

The meetings of the Corporation and Trustees this 
year were of special significance for they mark the end 
of Dr. F. R. LillieA long and fruitful service as an 
active offlicer, and the beginning of Mr. Riggs’s term 
as president. Dr. Lillie came to Woods Hole as a 
beginning investigator in 1891. Nine years later be 
was made assistant director, and after Dr. Whitman's 
death in 1908^ he became director. During the years 
that followed, this institution, under his guidance, grew 
rapidly in prestige and in size. When the extensive 
building program, which gave us the Brick Building, 
the Dormitory and the Apartment House, was com- 
plete in 1925, he retired as director and was made 
of ^ corporation, a position which he has 
nn^ pew* Thus, he has seen the laboratory grow 
frein infancy to maturity, and during the intervening 
years has played a very large part in shaping its 
pdieies. It ie our good fortune that he will continue 
to woxlt here and advise those who in the past have 

and foreslii^ 


To succeed him the trustees named as president Mr. 
Lawrason Biggs, for the past eighteen years our 
treasurer. The precedent of having a non-biologist 
in this position was set many years ago when Mr. C. R. 
Crane, the generous patron of the laboratory, was 
chosen. The office of vice-president was created, and 
was filled by the election of Dr. E. Newton Harvey, 
professor of physiology at Princeton. Mr. Donald 
Brodie was made treasurer. He is not a stranger to 
Woods Hole. For many years he was associated with 
Mr. Crane, and thus became familiar with the affairs 
of the laboratory. Dr, Otto Glaser was elected clerk 
of the corporation in place of Dr. P. B. Armstrong, 
who resigned. These officers assume their new re- , 
sponslbiiities at a critical time. We are confident that 
under their leadership this institution will continue to 
serve its primary purpose of encouraging biological 
research, and will maintain its prestige. 

trustees elected eleven new members of the 
corp^tion and named Dr. Glaser and Dr. Metz to . 
serve on the executive committee* The corporation re- ^ 
M ihe trustees whose terms of dOtee expired 
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this year, and elected Dr. Eric Ball and Dr. Eugene 
F. DuBois to fill the places of Dr. A. P. Mathews and 
Dr. S. 0. Mast, who were made trustees emeriti. 
Finally, Dr. Lillie was elected president emeritus. 

Mr. Higgs, as treasurer, reported that the labora- 
tory is free from indebtedness and has a small reserve 
fund. The director showed, by means of charts, how 
the annual income has dropped in the last two years 
from $170,000 to $130,000. To balance the budget, 
the executive committee has been forced to make 
drastic cuts in the appropriations for many of the 
departments, particularly for research and for the 
library. While it is true that we can not now buy 
much apparatus nor receive and pay for foreign 
journals, we shall presently have to expend consider- 
able amounts for both of these essential items of our 
equipment. 


Dr. Little explained how apparatus now must be 
repaired and altered to serve new needs, and em- 
phasized the fact that investigators must adapt them- 
selves to these unwelcome conditions. The librarian, 
Mrs. Montgomery, spoke of the microfilm service 
which is now in operation. Already it is extensively 
used. Indeed, we soon may be unable to fulfill all the 
requests for films. 

In the present conditions, it is difficult, if not im- 
possible, to predict the future. But we must assume 
that next year, research and instruction will continue 
here at Woods Hole. In the fifty-five years of its 
existence, this laboratory has maintained these ac- 
tivities without interruption. Every effort will be 
made to keep them in full operation. — Dr. Charles 
Packard, director of the laboratory, in The Collecting 
Net. 


SCIENTIFIC BOOKS 


MATHEMATICS 

Mathematics — Its Magic and Mastery. By Aaron 
Bakst. New York: D. Van Nostrand Co., Inc. 
1941. $3.96. 

To Discover Mathematics. By Gatlord M. Mkeri- 
MAN. New York : John Wiley and Sons, Inc. 1942. 
$3.00. 

Mathematics and the Imagination. By Edward Kas- 
NER and James Newman. New York: Simon and 
Schuster. 1940. $2.75. 

To tear from mathematics the veil of misconception 
which obscures it in the popular mind and to reveal 
it in aspects as antithetical as may be to the cramped 
or forbidding ones of the elementary schoolroom is a 
quest which is currently calling forth a swelling vol- 
ume of literary effort. The reading public is no 
longer a stranger to prospectuses and prefaces which 
beckon with promises of easy and painless instruction 
in the ways and uses of numbers, or which give voluble 
assurances of a ready entrance into the temple where 
the beauties and sublimities of mathematics lie re- 
vealed, and where all may grasp the grandeur and 
boldness of its harmonies and symmetries or of its 
all-pervading utilities. Mathematics, one is assured, 
is incradicably ingrained in human thought and 
achievement. Ipso facto some modicum both of 
understanding of its subject-matter and appreciation 
of its essence is no less than a sine qua non of the 
educated and cultured man. To supply these desid- 
erata the proffered volumes exist. 

As must be, different readers will differently ap- 
praise the success which crowns each specific effort. 
The mark aimed at is high — perhaps too high. Poor 
^and friendless thing though the mpre jstandard mathe- 


matical textbook may be, it is certainly no parvenu. 
Its claims of ancestry go back to Euclid often with 
much more justice than to the name which graces its 
title page, and over its evolution both savants and 
pedagogues have labored much. However popular 
it may be to eschew it, its earmarks will assert them- 
selves, whenever the mere discourse about mathematics 
yields to any actual presentation of theory or fact. 
By the same token, the extant body of truly significant 
mathematical ideas was not easily come by. It was, 
on the contrary, a halting accretion, the crystalliza- 
tion of inordinately sustained and groping effort. 
There is small evidence that we are brighter than 
were our ancestors. It seems a far cry, therefore, 
from the great Gaus^ misgivings as to the wit of the 
“Boethians,^^ to the ostensibly easy confidence with 
which many present-day writers essay upon the ex- 
position of abstract and basic ideas to any tyro, if 
he will but think. 

Of the volumes here specifically under review, that 
which makes least demand upon previous knowledge 
is ^‘Mathematics — Its Magic and Mastery.” Written 
in an engaging style, and amply supplied with figures 
and entertaining vignettes, approximately one half 
of the book’s 790 pages are designed largely for 
amusement. This is the magic of it. Easy discussions 
of the elementary arithmetic processes are flavored 
with parlor tricks, with examples of the coincidences 
which attach to combinations of numbers appropri- 
ately adjusted to their base of notation, with interest- 
ing visualizations of large numbers or very small 
ones, with puzzles, codes, etc. This will entertain 
all 'who enjoy the manipulation of numbers or who. 
delight in the manifold disclosures df curious and 
unexpected regularities. In the loiter pages domi- 
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nance of theme passes to the mastery. One meets 
there, in conjunction with appropriate applications, 
with progressions, logarithms, exponentials and prob< 
abilities, with geometry — plane, solid and analytic, 
with trigonometry, ballistics, etc. The inexperienced 
reader will find the going here slower. Upon occasion 
he will understand better the author^s statement: 
“There was a time when mathematics was regarded 
as an intricate subject,” than he will the assertion: 
“Fortunately, this day is long past.” More experi- 
enced readers may learn less, but will enjoy more. 
There is much here wherewith the more sober presen- 
tations of ordinary textbooks can be supplemented 
and enlivened. 

“To Discover Mathematics” is, for all its inten- 
tionally informal style, a didactic rather than an 
entertaining volume. Though chapters may be 
headed in such manner as: “The Fountain Head,” 
“Magic of the Mind,” “Declaration of Independence,” 
etc., these superscriptions, in fact, refer to discussions 
of elementary algebraic and number theoretic matters, 
of geometric methods, synthetic or analytic, of 
logarithms and exponentials, or of trigonometry and 
tlie calculus. Professedly the book is designed to 
expose the utility and beauty of mathematics through 
the use of elementary but significant material, and to 
this profession it adheres with considerable success. 
This reviewer would recommend this book to many 
an advanced college student. Such will find it easy — 
perhaps in spots a trifle tedious — but may draw from 
it on the whole a rewarding synthesis of many dis- 
parate topics. 

The proclaimed mission of “Mathematics and the 
Imagination” is “to extend the process of haute vul- 
garization to those outposts of mathematics which are 
mentioned, if at all, only in a whisper; which are 
referred to, if at all, only by name; to show by its 
very diversity something of the character of mathe- 
matics, of its bold, untrammeled spirit, of how — ^as 
both an art and a science — it has continued to lead 


the creative faculties beyond even imagination and 
intuition.” The reader will find here clever discus- 
sions of the possibilities of largeness in numbers and 
of smallness, of the finite versus the transfiuite, of the 
limiting process, of analytic geometry (to n dimen- 
sions), of Euclidian and non-Euolidian geometries, of 
mathematical pastimes and paradoxes, of probability, 
topology and the calculus (to space filling curves, and 
curves without tangents). It goes without saying that 
with a program so broad the discussion is far from 
exhaustive, nor was it the intention that it should 
be so. Lest the reader regard the subjects as too pro- 
found, the author gives incidental assurances to the 
effect that the “high and mighty mumbo jumbo” in 
terms of which they are usually couched, is wholly 
dispensable, since “High priests in every profession 
devise elaborate rituals and obscure language as much 
to conceal their own ineptness as to awe the uniniti- 
ate.” Even in the face of such an exhortation, one 
might still hold that the mathematically sophisticate 
will glean more from this book than will the novice. 
For those already in possession of some outlook in 
mathematics and who wish either to broaden it, or at 
least to militate against its ossification, this book is 
wholly recommendable. 

The authorship of books such as these is a laudable 
and withal no simple task. Of the beauties and essen- 
tials of mathematics a few, to be sure, are easily 
accessible. For a proper appreciation, however, even 
these frequently demand a deeper understanding. 
By and large, what lies near the surface of the subject 
belongs much more often among its trivia than among 
its profundities. The navigable literary channel be- 
tween the Scylla of unintelligibility and the Charybdis 
of todiousness, is thus prevailingly narrow. Is it 
surprising, therefore, that the discovery of a royal 
road to mathematics is not yet to be signalized? That 
is, perhaps, after all, a hopelessly Utopian vision. 

Rudolph E. Langeb 

University or Wisconsin 


SPECIAL ARTICLES 


THE INORGANIC CONSTITUTION OF BONE 

Throughout the last century there has been active 
disousaion regarding the inorganic constitution of 
bone. Analyses show that the principal constituents 
are calcium, phosphate and carbonate with minor 
amounts of magnesium and sodium. Bone gives an 
X-ray diffraction pattern similar to that of the min- 
eral apatite, the unit of structure of which contains 
Caio(^04)aFa. Various substitutions, such as (OH)^ 
for and Mg^ for Ca+®, are known to occur in the 
apatite lattice without producing significant changes 
diffracl^ pattern. 


Suggested formulas for the phosphate compound of 
bone and their latest proponents are; CaBHa(P04)4, 
Berzelids (1845); Caio(P04)flC03, Gassman (1937); 
Caio(P04)a(OH)s, Klement (1938); a neutral com- 
pound containing carbonate, Logan (1938); (Ca,- 
C)9,»[(P,C)04]aCa(0H)2, Gruner, McConnell and 
Armstrong (1937).^ In the last formula carbon is 
present not only in hypothetical [€04]*^ groups but 
also As ions replacing Ca+® ions, 

1 References are to be found in recent review articles; 
CL Huggins. Phywli Mev., 17 : 119, 1937, and S* Hieea- 
berger, L. Alexander and W. B. Tomer, Chm* Rev., 96s 
957, 1946. 
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Possibility of carbonate Bubstitntion in the apatite 
lattice was summarily demonstrated by McConnell 
and his ooworkers.^ We now find that this substitu- 
tion, unlike the one suggested by these authors, in- 
volves replacement of 3(P04)"® groups by 4(COa)“* 
groups with accompanying changes, such as Ca'^* re- 
placement by Na*^, in the positive ions to maintain 
balance of charge. The manner in which this pos- 
sibly takes place is shown in Fig. 1 (A) and (B). 

Tricalcium phosphate prepared from solutions also 
has an apatite type structure giving a diffraction pat- 
tern closely similar to that of bone and thus must be 
considered. This compound, the existence of which is 
questioned in almost all the literature on the subject, 
can readily be prepared in crystalline form as shown 
by the electron microscope; a convenient method of 
preparation being hydrolysis of CaHP04 • 2H2O in 
solutions more acid than pH 5.0 at 100° C. Its limit- 
ing formula appears to be Ca3(P04)g • 2/3H3O and 
the water is unusual in that much of it is held to 600° 
C. In this respect the compound resembles the sili- 
cate mineral apophyllite* in the lattice of which water 
probably is split into H+ and (OH)“ ions as required 
by Pauling’s electrostatic valence principle. The apa- 
tite-like unit of structure of tricalcium phosphate 
hydrate contains [Ca^] (P04)o(H20)2 which perhaps 
is better written as [Ca9(H^)2](P04)g(0H)v A 
probable way in which these substitutions take place 
in the apatite lattice is shown in Pig. 1 (C) and (D). 
The phosphate of this compound can be partially re- 
placed by carbonate as in other apatites. 

The neutral or basic character of the inorganic com- 
pound is ascertainable by accurate analysis of prop- 
erly prepared samples of bone. Unfortunately, most 
analyses have been carried out on bone from which 
organic matter wns removed by methods which would 
result in hydrolysis of a neutral compound. Many 
other analyses of bone show an apparent excess of 
positive ions due to incomplete recovery of phos- 
phate.®*^ 

Trustworthy analyses,®* ^ with the magnesium and 
sodium determinations of Xlement,® indicate that the 
average composition of the unit of structure for the 
apatite compound of human bone is near 

[0a4.aaMg4.,sNa<».„] [ (PO0.,a,(OO,),.,4] 

2 W. L. Bragg, ‘‘Atomie Structure of Minerals,*' 
Ithaca, pp. 226 1987. 

^0. M. Burns and N. Henderson, Biochem, Jour,, 29: 
2885. 1935. 

E. Hoifman and P. Oaldwell, Jour, Asmoo, Oj/ldal 
Agr, Chem,, 26 : 206, 1942. 

» M. A, Logan, Jour, Biol, Chom,, UO: 376, 1086. 

AC. M. Bums and N. Henderson, Bioohem, /oar., 80; 
1207, 1987. 

7 j. Marek, O. Wellmaan and I 4 . Urbanyi, JSeit /. 
Phg$iol 226i 84 1954* 




Fia. 1: (A) Projection of the apatite structure on the 
basal plane. Since each PO 4 group has one edge parallel 
to the e axis two oxygen atome of a group are superlm* 
posed and the group ihta appears as a triangle. (B) Pro- 
jection paralld to the e axis showing a in which 
400r “ groups can replace BPOi* “ ' groups. Belationshlp 
of this projection to (A) can be seen by superimpodng 
the plus marks. (0), (B) Projection of a portion of the 
apatite structure on (10.0) [along the arrow in <A)} 
showing the manner in which Oa'^ and 2 ^* are replaoea 
by’ 2 H^ or 2(OH)* and ions, instances in angstrom 
units from projection pkme are indicated* 

Socltsim, of eottrsbf 014^ 
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pends upon the ooneentration in plasma. Iim> 
ited analytical Tesults from the literature indicate that 
dentine^ while still a hydrated triealcium phosphate, 
differs significantly from bone in having a possibly 
higher Mg+* and lower (CO 3 )"* content. Its average 
formula approaches 

Enamel on the other hand is a more basic compound 
and a representative sample of human enamel has the 
formula 

[Caa.4iiMgo.«Na,.u]t(P04),.^(00.)o.«](OH),.n4(H.O)o.« 
which approaches that of a carbonate hydroxyapatite. 

Possible variation in the basicity and composition 
of the inorganic compound of bone with type, species, 
age and pathological condition, although the subject 
of many studies in the past, can only ascertained 
by further extensive analyses in which the errors of 
past work are avoided and in which the minor but not 
unimportant sodium and magnesium are determined. 
In general, evidence now available would seem to indi- 
cate that bone contains a hydrated tricalcium phos- 
phate type of compound instead of hydroxyapatite 
as widely accepted and that sodium and carbonate are 
essential constituents of this compound. 

Sterwng B. Hendricks 
William L. Hill 

Soil and Fertilizer Investigations, 

U. 8. Bureau or Plant Industry, 

Beltsville, Maryland 

OCCURRENCE OP AVIDIN IN THE OVIDUCT 
AND SECRETIONS OF THE GENITAL 
TRACT OF SEVERAL SPECIES 

Avidin, the anti-biotin factor which produces egg- 
white injury, has hitherto been known to exist only in 
the white of the hen^s egg.^ The site of origin and 
physiological significance of this potent biological 
substance have remained obscure. The white of the 
hen's egg represents a secretion from the mucosal 
lining of the oviduct.® Since the translucent jelly- 
like secretion found adherent to frogs' eggs is the 
direct homologue of the white of the bird's egg, it was 
deemed advisable to determine whether avidin might 
be present in this secretory product of the frog ovi- 
duct as well as in the oviduct itself. In addition, the 
oviduct of the hen and the eggs of several other spe- 
cies of birds were also assayed for avidin. 

The materials to be tested were obtained in the fresh 
state, spread on glass plates and dried in a current 
b£ warn air at 37*^ C. The dried preparations were 
then pulveruBed and assayed for avidin by the yeast- 
groivth method of Eakin et aU 

, Oyorgy, Annwa Review 0 / RkwAmistry, xi: 887, 

^‘BnibryOl^ of m P, Blakis- 

nm* 


It was found that avidin exists in readily demon- 
strable quantities in the oviduct of both the hen and 
wood frog (Table I). It is noteworthy that the egg- 


TABLE X 

Avidir Content of Bird and Amphibian Tissues and 
Secbei*ions 


Species 

Material assayed 

Units* of 
avidin per 
gm. dried 
weight 

Hen <New Hampshire) 

Wood frog (R. syl- 
vatlca) 

Pickerel frog (R. 

palustris) 

Turkey 

Duck 

Goose 

Rrz white 

Oviduct 

Intestine 

Intestine 

Egg jelly 

E^g white 

If It 

11.5 

2.3 

0.0 

1.7 

0.75 

0.0 

1.5 

16.2 

7.1 

8.0 


• A miit of avidin la that amount required to completely 
neutralisse the yeast growth supported by one mlcrogram of 
free crystalline biotin. 


jelly from two different species of frogs also contains 
very considerable anti-biotin potency. The presence 
of avidin in the egg-white of all the species of fowl 
tested should also be noted. 

Dried intestine of the hen and of the frog was em- 
ployed as a control tissue and was found to contain 
no demonstrable activity. 

The relatively low titres found in the oviduct of the 
hen and of the frog may be accounted for by the fact 
that the muscularis and stroma of these organs con- 
tribute a considerable proportion of inert material to 
the assay. 

These data suggest that avidin is a secretory product 
of the oviduct of birds and amphibia and therefore 
may play an important role in embryonic development 
and in the physiology of the genital tract. 

Roy Hertz 
W. n. Sebbkll 

National Institute or Health, 

IT. 8. Public Health Service, 

Bethesda, Md. 

HEREDITARY TRANSMISSION OF INDUCED 
TETRAPLOIDY AND COMPATIBILITY 
IN FERTILIZATION 

Thb writers have reported^ that the change to a 
tetraploid condition (4n=:28 chromosomes) induced 
by colchicine in the branches of self-incompatible 
diploid (2ns=14 chromosomes) plants of Petunia 
axiUartB (Lam.) B. S. P. was accompanied by a 
chax^o to self-compatibility in fertilization and seed 
formation. It may now be reported that further 
investigations show that the condition of self-oom- 

sR. B. Bakin, B. B. Snell and B. J Williams, Joar. 

BM. Chm,, 140 : 085, 1041. V* 

lA. B« Stout And Clyde Cham*\ \ . 04: 118, 

IWUi.. . \ 4*444 
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patibility Was transmitted to all seedlings thus far 
obtained from the selfed flowers of tetraploid 
branobes and also that there was compatibility for 
all eross-relations among each series of these seed- 
lings. 

A total of 212 plants were grown from seeds ob- 
tained by controlled self-pollinations of eight flowers 
on tetraploid branches. The seedlings obtained from 
each capsule were pedigreed and numbered in a series. 
Three series were from different capsules of the same 
plant. Each of the other five series was from a dif- 
ferent plant. 

All seedlings of selfed tetraploid branches were 
tetraploid. All had the several characters which dif- 
ferentiated the tetraploid branches from diploid 
plants and branches. The corollas of the flowers, the 
anthers and the stigmas were definitely larger. There 
was appreciable increase in size for a maximum of 
about 60 per cent, of the pollen grains of a plant 
and these had four germ pores instead of three, which 
is ‘the typical condition for diploid plants of this 
species. For the tetraploid plants whose pollen was 
examined the abortion of pollen ranged from 15 per 
cent, to 50 per cent. The chromosome numbers for 
45 of the seedlings were determined; all were tetra- 
ploid. Thus all seedlings obtained from tetraploid 
flowers were tetraploid, which indicates that in the 
self -fertilizations of the tetraploid flowers only pollen 
and egg cells that were diploid had functioned in seed 
production. 

All the tetraploid seedlings were self-compatible. 
Each of these plants was tested by controlled self- 
pollinations. Every one was highly self -compatible to 
its own pollen. Only one seedling produced small 
capsules to self-pollination, the largest of which had 
65 seeds. Except for this plant there was no evidence 
of a partial selective incompatibility that results in 
reduced seeding. 

The tetraploid seedlings of a series- were cross- 
compatible in dll intra-cross-relations. For one series 
of 44 siblings all possible cross-pollinations between 
20 plants were made and six of these plants were used 
both as pollen and ns seed testers with the other 24 
members of the scries. Similar tests were made for 
each of the other seven series of plants to a total of 
approximately 2,000 cross-combinations. In each and 
every one of these cross-relations large capsules well 
filled with seed were obtained. 

Of baek-oroBs-relations only those of tetraploid 
seedlings x diploid parent were cross-incompatible. 
Both diploid and tetraploid branches of each of sev- 
eral of the original plants which were treated with 
eolefaieme were propagated as clones and used in 
various erosSrrO." nations with their own tetraploid 


(1) A parent tetraploid clone as a seed parent with 
any of its tetraploid seedlings as a pollen parent was 
cross-compatible for every one of the 54 combinations 
that were tested. 

(2) A parent diploid clone as a seed parent with 
any of its tetraploid seedlings as a pollen parent was 
cross-compatible for every one of the 130 combina- 
tions tested. 

(3) Of the 142 cross-combinations tested for tetra- 
ploid seedlings x a parent tetraploid clone, every one 
was highly compatible. 

(4) Tetraploid seedlings were tested as seed par- 
ents in 213 different combinations with the parent 
diploid as a pollen parent and in every case there was 
complete incompatibility. 

Studies in pollen-tube behavior were made which 
revealed that: 

(1) in all combinations which involve the pollen of 
tetraploid flowers the more advanced pollen tubes 
grew rapidly and reached the ovary within 48 hours 
after pollination. 

(2) in self-pollination of self -incompatible diploid 
plants the pollen germinated but the more advanced 
tubes grew so slowly that at the end of six days none 
were observed more than three-fifths of the distance 
from stigma to ovary. 

(3) in the cross-poliinations with tetraploids the 
pollen grains of a parent diploid germinated and 
grew at approximately the same rate as when used in 
self-pollination. 

The results reported above were fully definite and 
conclusive for the material studied. The condition of 
induced tetraploidy eliminated the self-incompatibil- 
ity that operated in the diploid somatic parent. This 
condition was transmitted to all the tetraploid recom- 
binations of genetic factors which were obtained in 
each of the seed progenies.' Also among the members 
of each progeny there was complete cross-compatibil- 
ity for at least some one of the classes of pollen that 
segregated from the tetraploid complex. In back- 
cross relations the only incompatibility that continued 
was when the haploid pollen of a self -incompatible 
parent was used to pollinate a pistil of the tetraploid 
offspring. In the diploid plants of Petunia axillaris 
there is genetic control in the relations of fertiliza- 
tion which effects self- and cross-incompatibilities. 
But when these genetic factors were duplicated in 
tetraploid branches and in their seed progenies there 
was no longer expression in respect to seed production 
of either self -incompatibility or intra-sib cross-incom- 
patibility. 

A. B. Stout 
ClTDZI ClUKPnEB 

Thx Nzw Toax Botaxzoal Gabokw 

z A. B. Stout, The BotuMaof 4; 278*^869^ 1988^ 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 

THE STUDENTS’ ASTROLABE 

Th» device which I am about to describe has been 
employed for several years in teaching a part of the 

% N.HTH 
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so that the long rod, or right ascension axis, can be 
pointed at the North Star. This is done by sighting 
through the eyelets on the pointer, which is first set in 
the position shown. The declination disk is securely 
fastened to a flattened side of the long rod, the lower 
end of which passes through the right ascension disk 
and rests on a hole bored in the tripod head. The 
small indicator close to the right ascension disk is 'set 
in a plane parallel to the declination disk. 

The simplest way to use the instrument is to take 
it out at night and point it directly at the North Star, 
a feat readily accomplished by adjusting the tripod 
legs. If the North Star is not visible because of 
clouds, buildings or too much light, the instrument 



general science course to students in Columbia Col- 
lege. It is used in the astronomical part of the 
course to introduce the conception of the celestial 
sphere and is designed for outdoor observations. 
Aside from the fact that it well serves the pur- 
pose for which it was made it has several other 
attributes to commend it, namely: it is sufficiently 
inexpensive so that each student can have his own 
instrument; it is made of readily available mate- 
rials so that almost any student can make one for 
himself; it provides a tool for astronomical obser- 
vation available to inexperienced students who 
could not personally handle the expensive and 
intricate instruments of the observatory; it re- 
quires accuracy of technique just within the range 
of the undergraduate level (that is, for the non- 
scientidc students notoriously lacking in manual 
dexterity) ; and finally it offers a means for intro- 
ducing scientific observation and reasoning into 
matters of daily occurrence. This last function 
is in fact the main purpose of the whole course. 

The instrument in question is called the students* 
astrolabe. Its principle is that of the telescope 
with equatorial mounting, but instead of a tele- 
scope there is only a pointer. In action the astro- 
labe makes use of a knowledge of right ascension, 
declination, sidereal time, altitude of the North 
Star, latitude, ecliptic and Vernal Equinox. The 
ftooompanying illustration hardly needs an expla- 
«|toept Ito point out the fact that by means 
can readily be set up 
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may be accurately placed by orienting it with a mag- 
netic compasB with due allowance for compass declina- 
tion, and by using a plumb bob to get the right slant, 
as suggested in the picture for a station in the latitude 
of Kew York. The plumb bob consists of a small 
weight supported by a thin thread which is held in a 
slit on the degree mark on the declination disk cor- 
responding to the latitude of the place. 

The next adjustment is to turn the right ascension 
disk to its proper position. This is the same as recti- 
fying a celestial globe. The easiest way to do this 
accurately is to turn the pointer and also the rod on 
its axis so as to sight upon some known star whose 
right ascension may be learned from the Nautical 
Almanac or from a star map. Then turn the right 
ascension disk until the proper hour mark is opposite 
the indicator, in which position it should be temporar- 
ily clamped. The instrument may now be used in 
two ways; (1) To identify unknown stars sight upon 
the unknown star with the pointer, read its declination 
and right ascension, and then identify it from its posi- 
tion ox^ a star map; (2) To make an original map of 
the sky, plot on a blank sky map the observed posi- 
tions of stars and constellations whose actual names, 
however, may be imknown. The original map may 
later, with much pleasure, be compared with an 
authentic map. 

One of the most interesting uses we have made of 
the astrolabe is to set it up in the daytime, rectifying 
the right ascension disk by using the tables for sidereal 
time on the first pages of the Nautical Almanac and 
then adjusting the pointer so that it will be directed 
at a certain star to appear some time that evening 
several hours later. The instrument is then left un-' 
touched until that time has arrived. As we have a 
battery of these astrolabes available, different stu- 
dents are able to set up the instruments in order to 
view different stars at different later times. 

Daytime use of the astrolabe is especially instruc- 
tive because the North Star is not visible. From the 
Nautical Almanac tables we set up the insti:ument to 
point at the moon, which often as not is below the 
horiKon. Then we determine what phase the moon is 
in and the hour of rising or setting. These conclu- 
sions arc later checked either by direct observation or 
by reference to the almanac, thus giving practice in 
the use of that valuable and interesting book. 

On two occasions we have set up the instmment at 
midday and directed it at the location of Venus, whose 
position was obtained from the almanac. Then by 
careful scrutiny we were able to observe Venus by 
the naked eye at high noon in a brilliant summer sky. 
This perhaps indicates the aceorapy with which celes- 
tial bodies can be located. We found that it is quite 
possible to .measure the right aseeneiona and declina- 


tions of the three stars in the belt of Orion which are 
perhaps only a degree or two apart. 

Other kinds of observations readily su^^est them- 
selves, such as locating the position of a planet in 
the sky (be it either above or below the horison) by 
using the right ascension and declination figures given 
in the almanac, and from this determine the planet’s 
configuration which can then be checked against the 
almanac tables. 

Night-time studies of the invisible sun os well as 
daytime and night-time studies of the invisible moon 
surest problems by which the times of sunset and 
sunrise as well as moonset and xnoonrise may be 
determined, this being accomplished by turning the 
right ascension rod so that the pointer is directed 
toward the western or eastern horizon and making 
the other necessary observations and adjustments. 

It is possible also to set up the instrument for any 
point on the earth’s surface and from the almanac 
tables giving right ascension and declination of the 
sun and moon determine the time of sunrise and sun- 
set, and moonrise and moonset at any latitude on any 
date. These results can be compared with other 
almanac tables. 

We venture to believe that simple, home-made 
apparatus of the type described may be used to wean 
the students away from the idea that scientific think- 
ing can be done only in the midst of test-tubes and 
elaborate equipment. Courses in general science are 
presumably designed to inculcate a habit of scientific 
thinking in matters of all kinds and for that reason 
the use of readily made instruments is to be encour- 
aged as such devices are available at all times. It 
should be remembered that the vast majority of stu- 
dents taking courses in general science, after they 
leave school, never have access to factory-made labo- 
ratory apparatus. 

If we learn that this short account proves to be of 
interest to other science teachers we may have the 
temerity to describe one or two other simple things 
that we have done along these lines. 

A. K. Lobbck 

Columbia Univebsitt 
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THE BUFFALO MEETING OF THE AMERI^ 
CAN CHEMICAL SOCIETY 

Ohkmistey’s contributions to the American war 
was the keynote of the annual fall meeting of the Amer- 
ican Chemical Society which opened last Monday, with 
4,000 of the country leading chemists gathered to bear 
and discuss something over 400 papers setting forth the 
gist of the yearns progress. 

''National Survival Through Science*’ was the sub- 
ject of the presidential address, delivered Monday evening 
by Professor Harry N. HolmeB, veteran of the Oberlija 
College faculty. More particular treatment of special 
topics at the daily sessions included papers on such war- 
important subjects as synthetic rubber, gasoline and oil, 
alloy steels, dehydrated foods, synthetic plastics, potash 
and the newer chemical drugs. 

There were many men well known in industry and pub- 
lic affairs as well as in the deld of chemistry among the 
participants in the program. The list included Lieutenant 
General William S. Knudsen; Dr. Charles M. A. Stine, 
vice-president of E. I du Pont de Nemours and Company; 
Dr. Willard H. Dow, president of the Dow Chemical Com- 
pany; Dr. Edward II. Weidloin, director of the Mellon 
Institute in Pittsburgh, and many others. 

Chemistry’s equivalents of Distinguished Service Med- 
als were awarded at the meeting. The Francis P. Garvan 
Gi)ld Medal, honoring women in chemistry, was presented 
to Dr, Florence B. Seibert, of the Henry Phipps Institute 
of the University of Pennsylvania, for her distinguished 
work on the chemistry of tuberculosis. For contributions 
in the field of protein chemistry, Dr. John L. Oncley, of 
the Harvard Medical School, will receive the $1,000 Amer- 
ican Chemical Society Prize in Pure Chemistry, given an- 
nually for outstanding research by a man or woman less 
than thirty-six years old. 

One feature that usually marks meetings of the Amer- 
ican Chemical Society was this year conspicuously absent: 
there were no inspection trips to industrial plants where 
chemical methods are in use., This year, and for the 
duration, such visits arc impossible because of wartime 
restrictions that bar even scientists from factories where, 
production is being pushed to the utmost and even 
visits of colleagues would be a time-losing distraction. In- 
stead, parties of the chemists and their wives made trips 
to nearby Niagara Falls. 

Vanadium, strengthener of steel for war, is now being 
extracted by a new process from Idaho phosphate ro0k 
used in fertilizer manufacture. It is estimated that half 
a million tons of vanadium can bo recovered from thie 
6,700,000,000 tons of phosphate rock in sight in this 
deposit. The extraction process was described before the 
meeting of the society by Dr. J. Perry Morgan, chemical 
engineer of the Standard Oil Company of New Jersey, 
who developed it under the direction of Professor Arthur 
W. Hixson, of Columbia University. 

The phosphate rock is first treated with sulfuric acid, 


the solution concentrated by evaporation, and then treatei 
with nitric acid. The vanadium is precipitated as vanady, 
phosphate, and the phosphoric acid is filtered off to 
used in the making of fertilizer. The vanadyl phosph^ 
is subjected first to live steam, then treated with ammonii 
gas and ammonium nitrate, which converts it into an 
monium vanadate. The ammonium is driven off as an 
monia gas by heat, leaving a residue of vanadium pern 
oxide, which is the form in which vanadium is supplie 
to the steel industry. -.t 

Vanadium is a prime toughener of steel. It is a requ 
site in the manufacture of armor plate, crankshafts, axle 
and piston rods, and other steels needed where heavy 
punishment will be encountered. About four pounds are 
added to each ton of steel, as a rule. 

American steel makers have depended mainly on one mine 
in Peru for their vanadium supply, with crertain additional 
amounts from Africa. However, war demands for steel 
have so greatly increased the quantity of vanadium needed 
that new sources had to be sought. There are other 
deposits of vanadium -containing minerals in the United 
States, but unfortunately they are badly scattered. How- 
ever, the total supply of the vital alloy metal in this coun- 
try will probably amount to several million tons, if 
emergency requires complete exploitation. 

Dkiiydratino vegetables is not simply a matter of 
peeling and slicing them and tossing them into the drier. 
There are a lot of tricks to the trade, and ignorance or 
neglect of them will produce the inferior products that 
gave dehydration such a black eye during World War I 
and delayed its progress by a decade or more. Dr. W. V. 
Cruess, of the University of California, told of some of 
the things that must be done if dehydrated vegetables are 
to be really good. 

First of all, the vegetables must be garden-fresh. Keep- 
ing them for any length of time results in a loss of vitamin 
C, ho said. Then they must be blanched, that is, thor- 
oughly scalded in hot steam, to stop the action of their 
own enzymes which will spoil both quality and color if 
they are allowed to continue their activities within the 
cells. The practical dehydrator has to know certain neces- 
sary facts about plant physiology, and apply them. De- 
hydration temperatures can bo high at the beginning, 
while the vegetables still have full moisture content, be- 
cause the water absorbs the heat. But near the end, the 
temperatures must be kept to a safe, low level. 

Even after the job is finished, there are stiU troubles 
to contend with, Dr. Cruess told his listeners. Insects love 
dehydrated foods, and WiU chew through anything but 
metal or glass to get at them. They are highly absorbent 
toward atmospheric moisture, and likely to spoil in con- 
tact with oxygen; which again calls for special protective 
measures. 

WBXxjfi food dehydration is attracting great attention 
because the products can be so compactly shipped for^ 
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ABSORPTION CELLS 

The Rccogniied Standard 
of Dimensional Precision 


Why You Should Use 
J I, Aminco Cells .... 

; ^Amtnoo liitrodac«d th« flriit commerctattx 

Able hlgb-preolslon fueed abiorptlon cell In thte 
, country. Aminco oelJe nre Amerlcn'e recoynlsod 
^ otandnj^ todnjr. Thetr manutecture le lupor- 
r viced by trained englneere and phyelcUte who 
adhere riyidly to Amlnco*e exceptionally hlyh 
etandardc. 

^Aminco cello are Individually hand made by 
hlyhiy okllled techniclano In accordance with a 
carefully controlled proceoo. Kach cell lo pidno- 
takinyly Inopected and teoted. Method* contid- 
cred extraordinory cltewhere are rowHne in the ^mince 
plant, nimenoloiial toleranceo of Aminco ceUo 
are deflnite and guaranteed— 4hey are In pub- 
iUhed form and yon know in advance Just what 
you wUI yet. 

if The windowo am limed to the bodice and can not 
become detachi#/ (jliuo you are aooured ayalnot 
loon of valualaa material and time* and you ob- 
tain yroater accuracy In your final determina- 
tionii. 

if Aminco cello are Intended for noe eopeclally In 
fine* hlyh-preclolon Inotrumento In which the uoc 
of mediocre cello would defeat the accuracy or 
ot1u»r vlrtueo of the Inotrumento themoelveo. 

if Aminco cello are belny uoed by leadlny Inotltu- 
tiono whooe Judyment lo a valuable criterion for 
any proopectlve uoer who wanto the beot* 
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atreUn-free Cells {Pt/rew or 
Quarts) ; Baly AdjustahU» 
Uichromate, and Irradiation 
Celia: Haman Tubes : Sol- 
loto Prisms. Sipeoial Cells 
to Order. 


Windowo Fuoed in Plaeo 
Windows and bodies are fused 
Into one continuous mass (with- 
out joints, cement, or flux). Win- 
dows can not become detached. 

Parallellom of Faces 
of Bach Windowi 
±10 minutes. 

Windowo Flat Over Entire Area 
to Within fl Wavelenytho 

Parallellom of liiuuld-Glaoo 
Interfacieo : 

+ 0.026 to +0.01 mm. 

Inolde Benyth (Between Face# of 
Windowo) Held to UnaooaUy 
Clooe Toleranceo 

Prom +1% to ± 0.005 mm. of 
nominal len y th. Actual mean 
leiiyth marked on each cell to 
nearest 0.001 mm. 

Available In Pyrex, Corex “D*' 
or Fuom Quartz 
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DISSECTING INSTRUMENTS 
MICROSCOPE SLIDES 
COVER GLASSES 
MAGNIFIERS 
LENS PAPER 
SUDE BOXES 

We repair any make of microscope. 
Caah for your surplus or obsolete 
microtomes, microscopes, objectives, 
oculars, etc. 

Microscopes of all models urgently 
needed, even bare stands — any make. 


AMERICAN MADE DISSECTING SETS 
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OTerseaa use, quick-freoxing of fish, meat, fruits and 
vegetables for home consumption is not being neglected. 
Frozen fish is in such great demand, according to Bomenie 
DeFelico, of the New York State Agricultural Experiment 
Station, that hitherto unused species have had to be 
added to haddock, flounder and other flrst favorites for 
filleting. The frozen berry industry in the Pacific North- 
west has about reached its limit, but is expanding else- 
where in the country. Boned and packaged meats are 
being frozen in large quantities for Army use. 

The canning industry took a body blow when Jap ag- 
gression cut off hitherto abundant tin supplies, but can- 
ners are putting up a good fight to do their share toward 
national food conservation, was stated by E. J. Cameron 
of the National Canners Association. Electrolytic tin- 
plate, which requires far less tin than the old method, and 
pretreated steel plate, which requires no tin at all, are 
coining into increasing use* Low-tin and tinless solders 
also are winning their way. 

Brinks as well as foods came in for attention. Br« 
A. J. Xiebmann and M. Rosenblatt, of the Schenley Bis- 
tillers Corporation, told of researches on the chemistry of 
aging whiskey which they have been carrying on for five 
years, with an array of about 560 barrels of liquor as ex- 
perimental material. All whiskey is colorless when it is 
first run into the barrel, they stated. It gains color, aroma 
and most of the other qualities prized by the proverbial 

judge of good liquor^' through long contact with the 
wood. Three things happen; (1) Extraction of sub- 
stances from the wood; (2) oxidation of some of the orig- 
inal substances in the liquor and also the material ex- 
tracted from the wood, and (3) reaction between the 
original substances and those from the wood. 

The postwar automobile will bum gasoline of 150 
octane rating, and it will never be necessary for the fiU- 
ing station attendant to put more water in the radiator 
because the cooling system will be permanently sealed. 
When you get home from your ride, you 'll put the car in 
a garage with plastic-and-plywood walls and a stainless 
steel roof. 

Your house will be buUt of the same materials, strong 
yet so light that two men will be able to lift the whole 
wall of a room as they put it up. 

These are items from a vision of the future presented 
in an address by Br. Charles M. A. Stine, vice-president 
of E. I. du Pont de Nemours and Company. They aren't 
Just dreams, he explained; the things actually exist now, 
at least on an experimental basis, but are at present 
absorbed into the war effort. 

Other new accomplishments in scientific technology were 
listed by Br. Stine : glass that is unbreakable, glass that 
will float, wood that won't burn, shoes that contain no 
leather, window screens without wire, machinery bearings 
not made of metal. Post-victory production of consumer's 
goods will reach heights undreamed of in prewar days, 
the speaker predicted. We have built an immense in- 
dustry that turns out more li^t metal^in a year than was 
fom^y produced in a decade, with eorresponding vol- 
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umes in such things as special steels, plastics, synthetic 
fabrics, fuels. 

Having seen how abundantly we can produce for war, 
the American people will insist on abundance in time of 
peace, Br. Stino forecast. Slums must be cleared away, 
ho declared; the space they leave should not be fiSodj 
with other buildings, but put to use as close-in airfields^J 
Better nutrition for everyone, based on recent reseorcheiS 
in food chemistry, is imperative for the maintenance 
a population of high industrial productivity. S 

No doubt, some will become alarmed over the possibW 
displacement of old materials and old industries. Changeoi 
of a drastic nature are inevitable, but they seldom rest^ijl 
in the hardships that the timid predict. . . . Let owr| 
swords be mighty, and mighty indeed will be our plow- 5 
shores. ,| 

Mbatlkbs days, even whole meatless months in an emer^ ; 
gency, need have no nutritional terrors, if a supply of 
soybean, cottonseed or peanut flour is available, the Amer-. 
ican Chemical Society heard in a report by Theodore F.' 
Zueker and Br. Lois Zuckor, of Columbia University.^ 
These flours, which are made from the seeds after the 
oil has been extracted, are very rich in protein and cer-| 
tain vitamins, so that they should prove highly valuable I 
as additions to ordinary wheat flour, making bread a more 
nearly balanced diet. It is possible to make a meatless 
sandwich just by buttering two pieces of this mixed-flour 
bread and slapping them together. The ‘'meat" is in- 
visibly present, incorporated in the bread itself. Both \ 
soybean and cottonseed flours have distinctive tastes to ' 
which the eater needs to become accustomed. Cottonseed 
flour makes a yellower loaf than most of us are uscfl to. 
On the other hand, it is very cheap— five cents a pound 
on the current market. Peanut flour offers less dUficolty 
so far as taste is concerned, but its price is eon^derably 
higher. 

Test batches of bread were made up out of various 
mixes of these seed flours with wheat flour and tried 
out on rats, which throve very well on them, needing no 
other source of proteins;. They also got sufficient quanti- 
ties of two necessary vitamins, thiamin and riboflavin, 
from the seed flours. 

Another by-product of agricultural industry that may 
And profitable use through chemical handling is bagasse, 
the woody waste left after the sugary sap has been erttshed 
out of sugarcane. Professor Donald F. Othmer and 
George A. Fenstrom, of the Polytechnic Institute of 
Brooklyn, described their experiments with this material. 
From a ton of dry bagasse, heated in a dry still, they 
obtidned 35 pounds of acetic acid, one and a thhrd gal- 
lons of crude meriianol (^rimd alcohol) and 750 poun& Of 
ohareoaL The aoetio acid and methanol are in large de^ 
mand as industrial solvents, and ebareoal la a fawillay 
domestic fuel in the warm lands where sugarcane Is groiriL 
The esq^eiimenters pressed it into briquets for market^# 

WoRtn Waa 1 caught us short on potash^ asOessi^ 
for farm fert^^ arid dhemleid ^ ^ ^ 

haf^aning this timt 
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Of this important mineral has been broken by the^develop- 
ment of an American potash industry, was pointed out by 
pt, George R* Mansdeld of the U. 8. Geological Survey. 
At present^ only the hipest grade potash deposits in the 
West are being worked, but these alone would be enough 
to supply American needs for 000 years, at present rates 
iof use. In addition there are large quantities of other 
potash minerals that not profitable to exploit at 
present^ but may be made so by future technical advances. 
How potash is helping the United States to win the war 
was outlined at the same symposium by Dr. J. W. Turren- 
tine, of the American Potash Institute. With plenty of 
this highly important fertilizer element now available, 
farmers need not stint their fields as tjiey had to during 
the first World War, but can use all they need. This 
means bigger crops from the same acreage, which in turn 
means mor^ bread, more meat, more vegetable oils for 
ourselves and our allies. ^ 

If Kasifl or Nips resort to polecat warfare and spray 
poison gases on the commissary stores, that doesn ’t neces- 
sarily mean that troops will have to go hungry. Of 
course, mustard gas instead of mustard on your meat 
would make it unfit to eat — but if it is wrapped or pack- 
aged as well as most commodities are now-a-days it will 
still be good to eat after the covering has been decon- 
taminated and removed. Do 's and don ’t ^s or anti-gas pro- 
tection for foods wore reviewed by Dr. Sidney H. Katz, 
of the U. 8. Chemical Warfare Service's main arsenal at 
Edgewood, Md. The most dangerous of so-called poison 
gases, from the food-contamination viewpoint, are not 
really gases at all but finely atomized liquid sprays. These 
cling to anything they touch, and unless reoontaminated 
will remain dangerous for days. Decontamination is not 
a job for just any one; it must be carried on under the 
direction of an officer trained for this particular job. The 
best protection against chemical contamination, the 
speaker stated, is afforded by the most conventional of 
food packagingr— tin cans and glass jure. Cellophane is 
very good for excluding the insidious poisons, especially 
When the package seams are well sealed. Tin foil and 
aluminum foil wrappings also are effective, but only if 
tightly applied. Simple paper or cloth bags ore bad, but 
several layers of either paper or cloth give fair protection. 
Corrugated cardboard is good, especially if it has been 
giveU a glased coating. Natural rubber is not as effective 
airaiiKst war chemicals as some of the synthetic rubbers. 

OBlAPlia riboflavin (vitamin Bg) for bread enrichment 
is the prospect held forth by Dr. Jonas Kamlet, of Miles 
X4tboratories, Ine., New York City. Bibose, a special 
sugar wMd} Ik the only raw material from which riboflavin 
can be els^rated, is produced by a strain of yeast that 
is fed on waste sulfite liquor from paper-pulp mills, one 
of ibhe most troublesome of all industrial wastes. The 
PfoeajHi was developed first at the National Bureau of 
Dr. Kamlet stated^ and the first eommercial 
two plants sst up in Canada by a Swedish 
Similar plants will be built 


Dtbs made directly from soft coal, instead of the time- 
honored coal tar, were described before the meeting by 
Dr* H* B. Charmbury, of the Pennsylvania State OoUege; 
The coal is first treated with nitric acid, to obtain a 
foundation material which is then treated with organic 
acids and inorganic alkalis to produce the dyes themselves. 
These direct-from-coal dyes were tried by Dr. Charmbury 
on animal fibers like silk and wool, vegetable fibers like 
cotton and linen, and synthetics like rayon and nylon, with 
successful results. 

Physios supplemented chemistry in a search for causes 
of the stretchy, bouncy behavior of rubber when a group 
of physicists from Notre Dame University presented three 
papers before their chemical colleagues. The chemists 
remembered the classic contributions of a former colleague 
from the same university, the late Father Nieuwlond, 
pioneer in .the creation of synthetic rubber, as they 
listened to the presentations of Dr. Eugene Guth, Dr. 8. 
It, Dart, Dr. B. L. Anthony and Dr. L. E. Peterson, to- 
gether with Dr. H. M, James, of Purdue University. The 
picture they gave was one of a curious substance that has 
some of the behavior features of a solid, some of a liquid, 
and some even of a gas. Explanation is to be found, the 
speakers suggested, in the shape of the individual rubber 
molecules, which are long, spiral, wormlike affairs that 
hook their coils together like tangled springs. One of 
the gas-like properties of rubber is its curious sudden rise 
in temperature when it is stretched, and its cooling when 
it contracts. This can bo tested by any one, merely by 
touching the Ups to a quickly stretched rubber band. The 
Notre Dame scientists have made a quantitative study 
of this strange temperature effect in rubber, with sensitive 
Rcieutiflc instruments. Their data are expected to be of 
value in the future development of both natural and 
synthetic rubbers. 

Coal is commonly thought of primarily as food for 
the mouths of factory furnaces, rather than as a material 
of great benefit to farmers — ^beyond keeping their houses 
warm, perhaps. But that farmers are beneficiaries of the 
mining and coal-processing industries in a number of ways, 
was pointed out by Dr. Hubert G. Guy, of the Koppers 
Company, Pittsburgh. Ammonia compounds, by-products 
of the coke Industry, have become one of the principal 
sources of fertilizer nitrogen. Naphthalene^ a by-prod- 
uct of coal carbonization, is widely used to combat several 
kinds of insect pests, as well as in preserving stored hides. 
Synthetic plant hormones, also originating from coal, 
hasten the formation of roots on cuttings and are sprayed 
on orchard trees to prevent premature dropping fruit. 
Other coal products are used as food colorings, wood pre- 
servatives, disinfectants and parasite killers. 

Aktbbagitx coal is coming into wide-spread use for 
filtering city water supplies, replacing the long-used aand 
bedSt according to Dr, Homer G. Turner, of the Anthracite 
Equipment Corporation, New York, During the paet 
seven years anthracite for filter use has been shaped to 
every ^te in the Union and to Alaska, Canada, Softth 
Aiiimrih% |!^ Australia and Iran* 




Vision for Victory 


T he future of the world today depends on 
American industry's capacity to pr^uce the 
implements of war. The Soldiers of Industrial Pro- 
duction must be welded into history's most efficient 
fighting organization before the spectre of aggres- 
sion can be dispelled. 

Because most skills depend on efficient function- 
ing of the eyes, and because nearly one-third of the 
people of the nation still have uncorrectcd faulty 
vision » a valuable public service is performed by 
calling attention of American workmen to the 
importance of proper care of their eyes. 

Taking as its theme "Vision for Victory," an 
advertising campaign (one insertion of which is 


reproduced above) is now appearing in an extensive 
schedule of nationally-circulated magazines. The 
program is sponsored by the Better Vision Insti- 
tute, a non-profit service association, supported by 
the manufacturing, distributing and professional 
branches of ophthalmic science. 

We also hasten Victory who make minds keener 
and hands surer through the improvement of 
human vision. 


BAUSCH & LOME 

OPTICAL COMPANY • £ftTABUSH£J> t«5A 
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THE FIRST NATURAL HISTORY MUSEUM IN AMERICA 


By Dr. QBORaS QAYLORD SIMPSON 

AKEEIOAK MUSEUM OF HATURAb HI8TQRT 


Abmzratipk for supeiiatires is a human (some say 
more partieuilarly an American) trait For the thou- 
aands of employees of American natural history mu- 
seums and for ^eir millions o£ vishors the identidoa- 
U<m of the first and the oldest institution of this sort 
baa inevitable fascination. This honor is frequently 
and auUioritatively claimed for the Charleston Mu- 
seom.^ As far as I knov^ the olaim is not currently 

iThc claim is included in most of the pablieationa of 
OliarlestGa Museum and was particularly publicised 
t^y a meeting of ihe Amerlcaa Aasooiation of Museume 
M Charleetoa la 1223 on the eecaaion of celebrating Ihe 

^ *firrt mu yum 



made for any other museum. Nevertheless, renewed 
study of ike available historical data shows that soma 
facts have been overlooked and that the previous 
honest and able interpretation of others beeomsa 
equivocal when provided with more complete back- 
ground. It is, in fact, most unlikely that the Charlea- 
ton Museum can properly be designated either tbs 
first or the oldest in America, and the statement re^ 
quires careful reconsideration before it becomes im* 
eradicably imbedded in the accepted histories of sciU 
shoe.' 

iltagg, Mua. Quarts I, pp, M8, 1228 j 

Wopbody Mua. Nat. iSm., I, No, 1, m 
2^; ^26: W. K amallwood and M. S. 0, 
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The facts are a matter of record and their inter- 
p^retation is a matter of impartial scientific method. 
This reconsideration is in no sense an attack on tlie 
admirable Charleston Museum, the present excellence 
and past achievements of which are not depreciated 
by denial of its historical priority. Museums are tem- 
ples of truth, and the Clmrleston Museum welcomes 
any contribution to the truth concerning itself.^ 

The growth of natural history museums was grad- 
ual, and in such a sequence the designation of an 
absolute first is virtually impossible. Did American 
natural history museums begin when a colonist first 
put a curiosity in his parlor? When a society first 
installed samples of natural productions in its rooms? 
When a collection was first opened to the general 
public f When the first organization sj^ecifically for 
the maintenance of such a public exhibition was 
formed? Most of these transitions were gradual, and 
in no case is there any assurance that an earlier inci- 
dent has not been overlooked. It is, however, pos- 
sible to establish some dates and to set up a sequence 
among certain known museums and museum like in- 
stitutions. 

The American Indians had “private collections’^ of 
objects that we would place in museums. They carry 
this phase of the history back to 900 A.n. at latest. 
The white colonists also had personal natural history 
collections at least as early as the seventeenth cen- 
tury. Such private enterprises were the forerunners 
of museums, but it will hardly be claimed that they 
were museums in any strict sense. 

The beginning of museums is more definitely seen 
in the acquisition and exhibition of specimens by va- 
rious societies. The curliest collection of this sort 
known to me — caution forbids claiming it as the first 
in fact — belonged to the American Philosophical So- 
ciety, Philadelphia. The date on which this collec- 
tion was begun is unknown, but it was prior to April 
20, 1770, because on that day a proposal was made 
to enlarge the collection, which therefore existed.® 
This collection was available to members and to others 
on application, and it was also open to the public at 
large while under the aegis of the elder Peale in 1794 
to 1811, It was continuously cared for by curators, 
so designated, and was greatly enlarged up to 1849, 
when it was deposited in the Academy of Natural 
Sciences of Philadelphia. There this collection, begun 
in 1770 or earlier, still exists and is still the nucleus 
of a natural history museum. The Academy of Nat- 
ural Sciences, itself, was founded in 1812 and it may 

® This statomoat is authorized by Q, Bobert Lunz, Jr., 
curator of the Charleston Museum, who kindly read and 
common ted on the present note before it was sent to press. 

8 American Philosophical Society. 1884. Early pro* 
\ coodings from the manuscript minutes of its meetings 
: from 1744 to 1838. Proo. Amer. Ph«, 8oc^ XXII, Pt. 
ni, No. 119, [See entry for April 20, 1770; the con- 
Imporaneous minutes arc in the Society Archives.] 


now be the oldest natural history museum in America 
in terms of continuous existence under the same name 
and the same organization, although other claimants 
may well appear. Among other old museums still in 
existence as entities but changed in organization are 
the East India Marine Hall of Salem, 3799, now the 
Peabody Academy, and the mineral cabinets of Har- 
vard, 1793, Yale, 1803, and Princeton, 1817, now in- 
cluded in subswiuently founded university museums.^ 

The Philadelphia Museum, founded by Charles 
Willson Peale in 1785, was one of the first, probably 
the first, of American public natural history jnuseuma 
to be definitely founded and organized as such.*^ The 
Peale collection was privately owned, but the status 
of the museum as a fully public institution is amply 
attested, among other things, by its direction by a 
board of “visitors” (wc would say trustees or direc- 
tors) of which Thomas Jefferson was first president, 
by its display in the Philosophical Society’s Hall 
along with the society’s own collection and by its later 
occupancy of the public building now called Indepen- 
dence Hall. An admission fee was charged (as in 
many later public museums) but there was no other 
requirement for admission. As far as I have learned, 
previous American collections or museums were open 
to members of some organization or by permission of 
the owners and hence can not be called fully public. 

This museum no longer exists as such, having been 
dispersed after about sixty years, and therefore does 
not bear on the question of which is the oldest among 
our existing museums. Whether it was the first is a 
matter of definition. It probably was the first that 
could properly be called a public museum, if “public” 
is defined by full availability to the population at 
large. If “public” is additionally defined as involv- 
ing institutional or communal rather than personal 
ownership, some claim could still be made for the 
Philadelphia Museum as regards the period (1794 to 
1811) when it displayed not only Peak’s collection 
but also that of the Philosophical Society. Under this 
or a still more stringent definition, however, this honor 
might have to go to some later institution. 

January 12, 1773, sometimes accepted as the date of 
the founding of the Charleston Museum, was the day 
on which the Library Society of Charles-Town voted 
to establish a museum. This proposal was made 
nearly three years after the Philosophical Society’s 
cabinet is known to have been in existence. The effec- 
tive acquisition of a natural history collection by the 
Library Society appears to have been still later. The 
Library Society’s proposal was for a “museum” and 

4 These imiversities had some natural history imociiiiens 
at still earlier dates, Yale at least as early as 1786 and 
Harvard by 1784. 

» H. S. Oolton, Top. Monthly ^ LXXV, pp. 221-^89, 

1909. Publications by the Peales and data in m arohdres 
of the American Philosophical Society have also been eon* 
suited. 
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the Philosophical Society had a “cabinet/^ but to base 
any claim for priority on this verbal distinction-with- 
out-a-difiference would completely lack historical or 
scientific justification. For the men of that time ‘^mu- 
seum” and “cabinet” were synonyms as used in this 
connection and the collections in Charleston and in 
Philadelphia had the same status : both were devoted 
to the public good but both were society collections. 
Reverting to definitions, if a society collection ar- 
ranged and displayed for members and authorized 
visitors is a museum, both of these were museums and 
that in Philadelphia was certainly older. If an exhi- 
bition must be more public to be called a museum, 
then neither of these was a museum despite the fact 
that the collection in Charleston was called such in a 
sense different from this. 

An exhibition in Charleston, no longer sponsored 
by the Library Society but by the Literaiy and Philo- 
sophical Society of South Carolina, was opened to the 
public, on payment of a fee, in 1824, in conscious 
imitation of Peale^s Philadelphia Museum, then 39 
years old. 

The descent of the present Charleston Museum from 
the museum of the Library Society of Charles-Town 
is based on the transfer of specimens from one insti- 
tution to another, without continuity of organization, 
personnel, name or establishment. The Literary and 
Philosophical Society of South Carolina started a mu- 
seum in 1814, and the collections of ilie Library So- 
ciety were presented to this in 1815. It was this sec- 
ond of the museums in Charleston that was opened to 


m 

the public in 1824 under the name, The Museum of 
South Carolina. The attempt to raise money for a 
building was unsuccessful, and in 1827 the collections 
were deposited in the Medical College of th^ State of 
South Carolina. In 1850 still another museum was 
established, this time by the College of Charleston, 
Along with various other collections, this museum ac- 
quired by gift the Literary and Philosophical Society 
Collection, which still included some specimens that 
had belonged to the older Library Society. In 1907 
the museum of the College of Charleston acquired its 
own building and in 1915 it was incorporated as the 
Charleston Museum. (Dates and data from Rea, cor- 
roborated by others. See first footnote.) 

Thus the present Charleston Museum has existed as 
an entity since 1 850 and has had its present name and 
organization since 1915. It possesses specimens that 
were added (in 1798 and later) to a collection begun, 
or proposed, in 1773. If this possession be considered 
as involving .some sort of continuity for the institu- 
tion, then priority by similar but more direct con- 
tinuity must be granted to the Philadelphia Academy 
(which is a museum and not an academy in the more 
common sense) as deposttory for a collection begun in 
1770 or earlier. 

Many other early American collections and mu- 
seums are worthy of remembrance and discussion. 
Some were first in one respect and some in another. 
Which, if any, can be truly called the first or the oldest 
is left to the discretion of the reader and of historians. 


COOPERATION WITH THE FILM INDUSTRIES IN 
THE STUDY OF PRIMITIVE MUSIC 

' Profeiior CARL E. SEASHORE 

THE STATE TIKIVEESITY OF IOWA 


Acoustical engineering, playing into the hands of 
the theater, has made great progress within the last 
few years revolutionizing the means of communication, 
enriching the resources of the art of public entertain- 
ment and changing the economics, interests and tastes 
of the public. The acoustical engineer has dealt pri- 
marily with the physical instrument and its environ- 
ment; the theater has dealt primarily with the problem 
of merchandizing amusement. But each has an equally 
large field of approach quite untouched. The acousti- 
cal engineer must reach out into the psychological and 
phonetieal analysis of human hearing and feeling as 
they function in music and speech, and the theater 
must take cognisance of the educational value and the 
factual basis of its informational films. 

TbB mformational value of amusement through tone 


films has increased the educational power of the theater 
to an extraordinary degree. But in so doing the pro- 
ducers have failed to recognize the sanctions and 
canons which are demanded by a scientific approach to 
music, speech and pictures. They have engaged 
entertainment experts to select and organize for 
pictures in the field. In so far as the interests of music 
are concerned, the time has now come to consider the 
factual side of the picture at the source by having 
scientific experts associated with the entertainment 
experts. Let me outline briefly a proposal whi<^ I 
made to the motion picture academy in Hollywood at 
the time the film Trader Horn appeared, asking for 
recognition of faithfulness in fact and educational 
utility of informational films. 

To illustrate my point of view in a concrete eascj 
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let us eouaider the planning of a specifLc project for 
penetration into a primitive community. Let us say 
that one of the standard producers is undertaking to 
make a dim to represent the primitive culture of a 
relatively pure strain of savage people in one of the 
South Sea islands.^ In the interest of securing correct 
and effective representation of the resources, charac- 
teristics and uses of music and allied dance and speech 
in this primitive gn:'oup, the producers should send a 
competent musical anthropologist to the locality a year 
or two in advance of the actual photographing. 
Among the qualidcations and functions of such an 
expert for the study of primitive music would be the 
following : 

(1) He must go well prepared in the psychology of 
music, the history and theory of music and the anthro- 
pological and ethnological literature bearing on primi- 
tive music and allied arts, such as the dance, drama, 
speech and magic, in order that he may have in 
command a well-organized matrix of facts and theories 
into which he is to set new facts and classify his 
observations. 

(2) He will cultivate the acquaintance and good-will 
of the primitives in such a way as to be admitted to 
the dwellings, the ceremonials and all outstanding 
types of activity in which there may be some semblance 
of a function in music. In so doing, he should be able 
to select unobtrusively the outstanding performers for 
the demonstration of scientific aspects of this project 
and at the same time prepare for the cameraman by 
identifying interested groups which might function 
willingly and faithfully upon his appearance. Primi- 
tive communities are conservative, but they arc in- 
terested in all forms of magic. It should be the func- 
tion of the scientist to utilize this interest in cultivating 
responses which shall reveal the true life of the people. 
For this purpose such devices as the phonograph, the 
camera and moving pictures may be employed to 
create a receptive atmosphere for the incoming film 
organizers. While the scientist is initiated into the 
life of the tribe or community by his two years of 
residence, he will lead a sort of heroic life by intro- 
ducing into their play life a pattern which is in 
harmony with their culture level and will lead to self- 
forgetfulness and revealing self-expression in all 
performances. 

(3) Through such patronage of the industry for an 
adequate period of intensive study of the musical life 
of the community, the scientist should be able to dis- 
cover and isolate characteristic features of a purely 
scientific interest and rehearse these in significant 

iThe same principle would apply to the filming of 
racial characteristics of music or racial life in general, 
not necessarily primitive, such as the tnusio of the Amer- 
ican Negro or Indian or any ^ean-eut national type of 
folk music. 


forms through his play life with the people so that at 
the time of the arrival of the photographers he will 
have a purely scientific program set up in the form of 
a series of short specific acts which may later be taken 
purely for a scientific purpose and will constitute a 
well-designed scientific collection which is made during 
his residence. Producers have assured me that they 
would be delighted to take these pictures without cost 
to the scientific interests in recognition of the service 
rendered and donate them to appropriate collections 
unretouehed and freely available for scientific study 
by home experts. In his critical and constructive 
study, the scientist should exercise insight into the 
various types of affiliates with music; such os dance, 
speech and mimicry, and try to reveal the ethical and 
esthetical significance of the entire setting at the 
culture level of this particular group. The sound films 
will, of course, be accompanied by moving pictures 
revealing the actual behavior and environment in which 
the performance took place. 

(4) In the meantime because of his personal fitness 
and training, the collector will have paved the way for 
the organization of amusement features which will give 
effective cues and provide trained actors for the 
exhibition films. This in itself would be an adequate 
service for which the producers would be glad to cover 
the expenses of the scientist. Naturally he would 
serve as a consultant in the organization of the amuse- 
ment features in such a way as to give them a sound 
educational tone and validity. This well done would 
give scientific and educational value to the pictures in 
the theater. It should in no way interfere with the 
entertainment value of the picture because patrons of 
the movies would be quick to discover that in such 
cases truth may be stranger than fiction. 

(5) It is conceivable that the purely scientific pic- 
tures authorized by the sponsoring scientists might 
even find a place as shorts in the standard theater films. 
The adoption of that policy might prove an innovation 
now that education in popular science is so general in 
this country. 

(6) The right to advertise the backing of scientists 
in moving pictures has justly been the bugbear and 
drawback in enterprises of this kind. But this is due 
to the failure to develop and follow a reasonable policy 
of cooperation. Both parties can now take a long 
stride forward in solving this problem. The two 
interests are now so closely dovetailed that some satis- 
factory way of cooperating must be found. To be 
effective, any such plan must operate in the selection 
and sponsoring of the scientist and must be defined 
specifically in his contract. Scientists and educators 
should realize that it is an obligation and is as much to 
their profit as it is to the profit of the industry. 
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(7) The first steps in the scientiflo work on such a 
eoUeotion in the field of primitive music wotild natu- 
rally be (a) to take the films into the laboratory and 
rephotograph them in suitable form for construction 
of performance scores* for which we now have ade- 
quate techniques and patterns; (b) these performance 
scores should then be published in order that they may 
be permanently preserved as a graphic representation 
of all the findings; and (e) the collector should publish 
with the performance score his technical field notes. 

(8) To implement the scientific use of the collection, 
it is essential that the various musicological, psycho- 
logical and anthropological organizations for research 
should cooperate with their representative, not only in 
the recognition of him as the authentic collector, but 


in the organizing of research staffs for the purpose 
of utilizing the collection in the various scientific in- 
terests. It is therefore desirable that the prospective 
collector should, before he goes, acquaint himself v/ith 
the ways and means of promoting research in this field 
through the various professional research agencies. A 
one-man collection of that type could serve as sufficient 
research material for a large staff of workers- 
In conclusion I may say that when I first broached 
this proposition to the Academy of Motion Picture 
Arts and Sciences in Hollywood, great interest was 
shown, and from several sources I heard the question, 
“Where is your man?” I gained the impression that 
if the right nmn had been available at that time, the 
}>roject would have been undertaken immediately. 


SCIENTIFIC EVENTS 


RECENT DEATHS 

Ebnkst Calvin Bbtant, professor emeritus of 
physics of Middlebury College, died on September 7 
at the age of seventy-five years. 

Dr. Hknrv Rawlb Gkyehn, assistant clinical pro- 
fessor of medicine at Columbia University, died on 
September 7 at the age of fifty-eight years. 

Martin Luther Griffin, retired chemical engineer, 
died on August 28 at the age of eighty-three years. 

Arthur C. Tozzer, civil engineer, vice-president 
and a director of the Turner Construction Company, 
New York- City, with which he had been associated 
since 1905, died on September 9 at the age of sixty- 
three years. 

The death is announced of Dr. John Henry Salter, 
known for his work in ornithology, entomology and 
systematic botany, from 1891 to 1908 professor of 
botany at University College, Aberystwyth, Wales. 

THE ACHIEVEMENTS OF MEDICINE 
IN SIBERIA 

According to information sent to Soiknob by the 
Soviet Embassy, a scientific conference recently took 
place in one of the medical institutes of Novosibirsk. 
This conference was devoted to the anniversary of the 
activity of medical institutions in Siberia during the 
war. Over three hundred surgeons and scientific work- 
ers participated. The work that is being carried on by 
the Siberians during the war was illustrated by eighty- 
five reports and communications which' aroused great 
mterest. The report csontinues : 

Professor Sehneider described his new methods of skin 

* See Vniv. la. Stod. Psy^oL Mua., IV, 1987. 


plastics. Professor Kohn and Shereshevsky spoke of the 
origin of dimness of the vitreous body in the eye and ear 
and of the new methods of treatment. Professor Men- 
shikov made a report of his experience in treating com- 
plications caused by wounds of the thorax. 

The experience of local hospitals has made it possible 
to start anew the elaboration of the following problems 
of war surgery, namely, the treatment of gunshot frac- 
tures, accumulation matter in the pleural cavity, adapta- 
tion of roentgen therapy and of new apparatus for 
mochano- therapy. T)r. Pogorelsky related his experience 
in treating irregular concrescence of thigh fractures 
through bloodless transference into normal position. 
Members of the conference wore highly interested in the 
apparatus demonstrated by Dr. Preifeld, who had con- 
structed out of wood a universal set for mochano- therapy 
and medical splint for active movements of fingers and 
hand. Professor Pavolctzky and Dr. Khalinsky had ap- 
plied with great success roentgen -therapy for treating war 
traumas. The communication by Dr. Tugetzky on the 
development and innervation of blood vessels in a man 
caused great interest and wide-sproad approval. 

In the first half of July the session was organized in 
Novosibirsk by tho All-Union Institute of Experimental 
Medicine. This was quite an event in the medical world 
of the Siberian capital. Several hundreds of scientific 
workers and surgeons were present at this session. Pro- 
fessor Grastchonkov gave a report on ‘ * character of 
modern wounds of the skull and brain and their graded 
treatment^'; Professor Menshikov on the significance of 
vitamins in complex therapy of war traumas; Dr. Levko- 
vich on the etiology and prophylaxis of spotted fever; 
Professor Davrentiev on the morphology regeneration of 
tho nerve-trunk. It is known that when a part of the 
nervos is traumatized or annihilated by a bullet or shell 
fragment, the part of the body supplied by nerve 
branches loses its sensibility and its motor capacity. New 
plastic* methods of nerve conduction revive the ability to 
work of thousands of soldiers suffering injuries of the 
peripheral serves. 
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AERONAUTICS AT THE UNIVERSITY OF 
ILLINOIS 

Thr University of Illinois announces that funds 
will be sought to create an airport adequate for in- 
structional and research purposes. 

The university has completed a free summer course 
for high-school instructors in aeronautics. The sev- 
enty men who took this course now are back at their 
schools giving secondary school pupils basic informa- 
tion about air power and its importance in war and 
peace. 

Research at Illinois into air transportation prob- 
lems will include study not only of the machines and 
the airports necessary for their use, but also of the 
men who operate and use them. Already allocated is 
a sum of $190,200 for initial building changes, equip- 
ment and installations to further a research and 
educational program on the influence of atmospheric 
environment, including the problems of aviation, sub- 
marine and military medicine. 

The program of the College of Medicine in Chicago, 
in cooperation with the College of Engineering at 
Urbana, follows research projects under way since 
1937 by the Colleges of Medicine, Agriculture and 
Engineering which concerned the influence of atmos- 
pheric environment on humans and animals. 

To provide for actual ‘'in-the-air'^ educational and 
research activities, President Arthur Cutts Willard 
has announced tliat his next budget request to the 
State Legislature will include an item of $200,000 
for the purchase of a square mile of land at Urbana- 
Champaign for a university Class 3 airport capable 
of handling planes up to 50,000 pounds gross weight. 
Among the uses of the airport will be the Civilian 
Pilot Training program in which the university has 
taken part for several years, and probably the estab- 
lishment after the war of an aviation unit in the uni- 
versity R.O.T.C, 

In expanding its activities to education and re- 
search for air transportation, Illinois is continuing 
the service policy under which it was established and 
under which it has made important contributions to 
the two leading forms of land transportation — ^rail- 
ways and highways. 

As the state university of the nation^s railway center 
and leading railway state, it established the first de- 
partment of railway engineering, and its researches 
into roadbeds, rails, brakes, wheels, fuel and other 
railway subjects has contributed much to safe and 
fast trains. 

Likewise, the university was a pioneer in the study 
and development of reinforced concrete. Its research 
contributions on the relative merits of butt welds and 
rivet stresses have proved important in ship building. 
Highway research has included not only the roadway 


and its problems, such as materials and joints, but 
also intensive study of bridges of all kinds both of 
steel and of concrete. 

MICROFILM PHOTOGRAPHY 

Air conditioning is serving a useful role in helping 
to preserve and protect priceless documents against 
the hazard of bombing raids. Experience with micro- 
film photography in the Photographic Laboratory at 
Brown University shows that air conditioning is essen- 
tial to this process, now in increasing use, as a means 
to guarantee against the loss of valuable records and 
documents. 

“Microfilm requires precise control in processing 
if the results are to be reliable and permanent,^* ac- 
cording to Edward C. Roosen-Runge, in charge of the 
Brown laboratory. IIo states: 

In our laboratory the dark room, enlarging room and 
camera room are all air conditioned and kept summers 
and winters at 68*^ P. and 50 per cent, humidity. 

The air conditioning serves three purposes: First, the 
air is kept dust free, which is of the greatest importance 
because of the smallness of the printed matter on the film. 
One dust particle on the film or one scratch caused by 
dust may obscure a whole word completely. 

Second, the temperature control is a very essential help 
in obtaining even results in processing, quite apart from 
the convenience and comfort of the operators. 

Third, the humidity control serves to keep a perfect 
storage condition for the film. In addition, it again helps 
toward a precise control of the processing and drying. 

The Brown University Photographic Laboratory, 
employing Carrier refrigeration and air-conditioning 
equipment, is working on several microfilm projects. 
One of these involves microfilming for the expansion 
of the Brown Mathematics Library, already well- 
known throughout the country. About 1,000,000 
pages have so far been photographed in this project. 
Another is concerned with the microfilm service for 
Mathematical Reviews ^ an abstract journal. In con- 
neotion with the publication of this journal, the mathe- 
matical articles to be abstracted are photographed on 
microfilm. The subscribers to the journal may order 
at special rates copies of the complete articles either 
as photoprints or as microfilm. The photographic 
laboratory has made so-called master negatives of 
about 6,500 articles on film which are stored in the 
laboratory in a special fUe. 

A project to film books on South American history 
and Hispanic culture at South American libraries 
forma another use for microfilm. The films are proe- 
essed in South America and sent to the laboratory 
where copies are made. One complete copy is destined 
for the Library of Congress. More than 100 reeb con- 
taining about 1,150 items have been photographed so 
far. 
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THE COMMitTEE ON CONSERVATION 
EDUCATION 

Thaek years ago Mr. Darling, as president of the 
National Wildlife Federation, and its executive board 
asked Dr. Henry B. Ward to assume the position of 
chairman of a new committee. Conservation educa- 
tion had been proclaimed as the primary objective of 
the federation and he undertook to devote hie time to 
the promotion of this objective. 

The work is carried by a small committee of official 
members and an informal advisory board of approxi- 
mately 1,000 teachers and leaders in educational cir- 
cles. These informal advisers are distributed over 
the length and breadth of the United States. They 
were willing to aid the promotion of a genuine educa- 
tional movement, but did not desire to have their 
names and addressCvS published, since that would in- 
evitably lead to added conrespondence, discussion and 
perhaps extended argument which they felt could not 
be handled without waste of time and energy as well 
as probably also unfortunate interference with their 
professional duties and obligations in other directions. 
The work has been carried on actively, but with rela- 
tively little publicity. 

The first public undertaking was a conference on 
education in conservation held at the annual meeting 
of the National Wildlife Federation in Detroit on 
February 16, 1939. The record of this conference is 
given in the first pamphlet issued by the committee. 
It contained the keynote address of the campaign, by 
Thomas Eliot Benner, dean of the college of educa- 
tion, University of Illinois. This, which outlined a 
general plan of action and sequence of steps that 
should be taken to achieve satisfactory results, was 
followed in the pamphlet by half a dozen brief com- 
ments on special movements in conservation educa- 
tion at different points. 

A year later at the Washington meeting of the 
federation a round table discussion was held which 
with a report of progress by the chairman was printed 
as the second pamphlet, which opens with a report on 
the year*8 work directed towards reaching conclusions 
on the problems set forth in Doan Benner’s address. 
In the pamphlet this report was followed by brief 
comments and criticisms. 

The third publication took the form of a sym- 
posium on *‘The Foundations of Conservation Educa- 
tion,” It assumed the proportions of a book and 
constitutes the first educational contribution on this 
topic which has appeared. 

A fourth publication entitled “Teaching Conserva- 
tiem in the Public Schools” has been prepared. Its 
distribution will be carri^ out as soon 
ns ccoiditions permit. 


Colored stamps, portraying types of life, both 
plants and animals, are issued in sheets every year 
in connection with the celebration of National Wild- 
life Week, designated by the President. Leaflets and 
X)amphlet8 dealing with individual problems or proj- 
ects of interest to the lover of nature and with fishing 
and hunting are issued irregularly and distributed on 
request. Unique grade school booklets have been pre- 
pared by a group of successful teachers and printed 
in attractive form for use in grades three to eight of 
the public school system. 

Full information on work of the federation may be 
secured from the business office of the National Wild- 
life Federation, 1232 Sixteenth Street, N.W., Wash- 
ington, D. C. 

THE RESEARCH ADVISORY COMMITTEE OF 
THE NATIONAL ASSOCIATION OF 
MANUFACTURERS 

Dr. a. R. Olpin, director of the Research Founda- 
tion of the Ohio State University, has been appointed 
chairman of the Research Advisory Committee of the 
National Association of Manufacturers, which met 
for the first time under its new chairman in New York 
City on September 10. Dr. Olpin succeeds Dr. Karl 
T. Compton, president of the Massachusetts Institute 
of Technology, who has resigned because of the pres- 
sure of other war work in which he is now engaged. 
Matters on the agenda for tlie New York meeting 
included proposals for the exchange of information 
by universities and research institutes and coordina- 
tion of research activities in connection with the war 
effort. 

Dr. Olpin has been director of the Research Foun- 
dation since 1938. In tiiat work he now has the 
responsibility of adiainistering research contracts 
amounting to well over a million dollars annually. In 
addition he serves as consultant to several war com- 
mittees in Washington. 

Other members of the National Association of 
Manufacturers Research Advisory Committee include 
Dr. Henry A. Barton, the American Institute of 
Physics, New York; C. W. Good, the Department of 
Engineering Research, University of Michigan; Dr. 
Ross G. Harrison, National Research Council; G. 
Stanley Meikle, Purdue Research Foundation, La- 
fayette, Ind.; Dr. R. A. Millikan, California Institute 
of Technology; Dr. F. R. Moulton, the American 
Association for the Advancement of Science; Dr. 
George R. Pegram, Columbia University; Nat Sage, 
Massachusetts Institute of Technology ; Raymond 
Stevens, Arthur D. Little, Inc.; Dr. E. R. Weidlein, 
Mellon Institute of Industrial Research; Dr. John T. 
Tate, University of Minnesota; Julius Weinberger, 
Radio Corporation of America, New York City. 
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SCIENTIFIC NOTES AND NEWS 


Dr. Chatjncet D. Lkakk, librarian and since 1928 
professor of pharmacology at the Medical Center at 
San Francisco of the University of California, has 
been appointed vice-president of the University of 
Texas in charge of its medical program. Dr. Lc^ake 
will be stationed for the present at the University of 
Texas Medical School at Galveston. The incorpora- 
tion with the university of the Texas Dental College 
under Dean P, C. Elliott has also been announced. 
Plans have been made for a graduate medical center 
at Houston to include cancer work sponsored by the 
M. D. Anderson Foundation, to be under the direction 
of Dr. E. W. Berger. 

Dr. Henry A. Christian, Horsey professor of the 
theory and practice of physic, emeritus, has been in- 
vited by the president and fellows of Harvard Uni- 
versity to return to active duty to give clinical instruc- 
tion. Also, ho has been appointed visiting physician 
at the Beth Israel Hospital, Boston. 

Dh. Neil E. Gordon, of Central College, Fayette, 
Mo., has been appointed head of the department of 
chemistry at Wayne University to fill the vacancy 
caused by the retirement of Frederick C. Irwin a 
year ago. 

The Moxon Medal of the Boyal College of Physi- 
cians of London has been awarded to Professor L. G. 
Parsons for his observation and research in clinical 
medicine, especially in pediatrics; the Weber Parkes 
Prize to Professor G. S. Wilson for his work on tuber- 
culosis, and the Murchison scholarship to Dr. Hector 
John Anderson (St. Thomas’s). 

The honorary medal of the Royal College of Sur- 
geons of London has been awarded to Lord Nuffield 
in recognition of his service in ‘^assisting the improve- 
ment of natural knowledge and of the healing art and 
of his many liberal acts and distinguished labors in- 
spired by the desire to advance the science and prac- 
tice of medicine and surgery.” The medal was insti- 
tuted one hundred and forty years ago and this is the 
nineteenth occasion on which it has been awarded. 
The Gilbert Blane Medal was presented recently to 
Surgeon Commander Edward Rex Pascoe Williams 
for his original work on blast effects in warfare. This 
medal was founded in 1830 by Sir Gilbert Blane, a 
distinguished physician, known for sanitary reforms 
in the Navy and for successful measures for the pr^ 
vention of scurvy. It is awarded annually to a medi- 
cal officer in the Royal Navy for “skill, diligence, 
humanity and learning in the exercise of professional 
duties.” 

Propessob Kenneth W. Spence, associate profes- 


sor of psychology at Yale University, has become head 
of the department. 

Peopessor Ariel A. Benedict, of the department 
of physics of Iowa State College, has resigned to be- 
come head of the department of physics at Muskingum 
College. 

Professor Howard M. Fry has been appointed head 
of the department of physics at Franklin and Marshall 
College. 

In the College of Applied Science of Syracuse Uni- 
versity, Howard W. Eves, of the mathematics staff of 
the Tennessee Valley Authority at Chattanooga, Tenn., 
has been appointed assistant professor of applied 
mathematics, and Kenneth C. Tippy, of Chicago, has 
been appointed assistant professor of civil engineer- 
ing. 

Dr. Arthur R. Carr, dean of the College of Engi- 
neering of Wayne University, has been appointed in- 
stitutional representative of the Engineering Science 
Management War Training Program sponsored and 
financed by the government. This program includes 
sixty- three different tuition-free defense courses to be 
offered for the new semester by the departments of 
engineering, business administration and physics. 

At Cooper Union, New York City, Dr. Alfred Reis, 
who formerly engaged in research at the Sorbonne, 
has been made adjunct professor of metallurgy, and 
Professor John A. Ely, of the University of Hawaii, 
a former dean of engineering at St. John’s University, 
Shanghai, has been appointed adjunct professor of 
civil engineering. Walter S. Watson, director of ad- 
missions and student relations, has been promoted to 
an associate professorship of psychology. 

The resignation is announced of Dr. Charles Hen- 
dee Smith, professor of pediatrics at the New York 
University College of Medicine. 

Dr. Lawrence T. Royster, head of the department 
of pediatrics of the department of medicine of the 
University of Virginia, Charlottesville, has resigned.. 

The retirement is announced of Professor W. 
Peddie from the Harris chair of physics at University 
College, Dundee, in the University of St Andrews. 

Db. Charles Byron Jolliffb, assistant to the presi- 
dent of the Radio Corporation of America and chief 
engineer of the laboratories, has been appointed vice- 
president and chief engineer of RCA Manufacturing 
Company, Camden, N. J. 

Dr. Harold G. Wolff has been appointed neurolo- 
gist in charge of the new pavilion of the New Yixrk 
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Hospital for the study and treatment of neurological 
eases. Neurosurgery has been placed under the direc- 
tion of Dr. Bronson S. Bay. 

Dr. Tom D. Spies, on leave of absence as associate 
professor of medicine of the College of Medicine of 
the University of Cincinnati, is reported to have ac- 
cepted an invitation to continue his experiments at 
the Hillman Hospital, Birmingham, for another year. 
A large part of his work in vitamins was carried out 
at the hospital. Plans are being considered to en- 
large his laboratory facilities. 

The Near East Foundation announces that Profes- 
sor 0. S. Morgan, professor of agriculture at Colum- 
bia University, has left by plane for Beirut to expand 
the agricultural program of the foundation in Lebanon 
and Syria. He will make his headquarters at the 
American University of Beirut. > 

Db. Frank E. ICgler, assistant professor at the New 
York State College of Forestry, Syracuse, has re- 
turned from Central America, where he has been en- 
gaged since February in studies on the sapodilia tree, 
source of chicle, and on rubber and antimalarial drugs. 

Dtt. Cabl B, Fellers, research professor of horti- 
cultural manufactures at the Massachusetts Agricul- 
tural Station, has been called to active duty with the 
Chemical Warfare Corps of the Army. 

The following members of the faculty of Iowa 
State College have been called to service with the 
forces of the United States : Professor Jean C. Hemp- 
stead, department of general engineering, first lieu- 
tenant in the Engineers Corps at Maxwell Field, Ala. ; 
Professor Charles G. Bo we, department of modem 
languages, lieutenant and language specialist in the 
Navy Language School, Cornell University; Professor 
Archie Higdon, departnvent of theoretical and applied 
mechanics, major with the Army Air Forces at Jef- 
ferson Barracks, Mo. 

It is reported in Nature that a panel has been set 
up in England to inquire into the possibility of im- 
proving the ventilation of tanks either by use of re- 
frigeration or by air conditioning. It is constituted 
as follows : S. A. Wood, senior scientific officer, Scien- 
tific Besearch Department, Ministry of Supply; Dr. 
Dorey, chief engineer surveyor, Lloyd's Begister; and 
Dr. Ezra Griffiths, principal scientific officer, Depart- 
ment of Physics of the National Physical Laboratory. 

Db8. Stoabt Mudd, of the University of Pennsylva- 
nia, and Michael Heidelberger, of Columlua Univer- 
sity, will participate on the evening of September 23 
in a discussion on 'Waocines Against Enteric Infec- 
tions as a War Problem” at the College of Physicians 
and Surgeons, New York. The discussion is the first 
of a series being arranged by the New York Bacteri- 


ologists' War Research Projects Group to review 
bacteriological problems of current war importance in 
order to formulate research projects to be undertaken 
by members of the group. The group is an autono- 
mous body originally formed through the efforts of 
the New York Branch of the American Association 
of Scientific Workers, which is planning to help to 
organize similar groups in other fields of science. 

Archives of Biochemistry, a new journal in biochem- 
istry, has been announced by the publishers, The 
Academic Press, Inc., 125 East 23rd Street, New York 
City, The first issue will appear about the middle of 
October. The purpose of the new journal is to pro- 
vide a medium of publication for scientific papers in 
the widening scope of biochemistry. The fields to be 
represented are : Proteins, hormones, vitamins, viruses, 
enzymology, biochemical and biophysical research in 
chromosomes, metabolism, nutrition, photosynthesis, 
plant chemistry, organic chemistry as far as related to 
living organisms, colloid science in its biological appli- 
cations and chemotherapy. The editorial board is 
composed of Professors M. L. Crossley, American 
Cyanamid Company, Bound Brook, N. J. ; R. A. 
Gortner, University of Minnesota; F. C. Koch, Re- 
search Department of Armour and Company, Chicago ; 
C. M. McCay, Cornell University; F. F. Nord, Ford- 
ham University; F. W. Went, California Institute of 
Technology, and C. H. Werkinan, Iowa State College. 
Manuscripts may be sent to any of the editors or to 
the editorial office at 125 East 23r(l Street, New York 
City, Two volumes per year are planned, the cost of 
each volume being $5.50. 

Dean Francis G. Blake, t)f the Yale School of 
Medicine, states that a large group of medical texts 
has been given by Dr. Joseph Marshall Flint to the 
historical library of the School of Medicine. At the 
same time, he announced the establishment of the John 
E, Lane Collection of prints, to bo built up around a 
nucleus of 136 medical engravings given to the library 
by Dr. George Blumer, David P. Smith clinical pro- 
fessor of medicine, emeritus. Dr. Blumer is giving 
his collection of framed engravings of medical figures 
to the historical library. The John E. Lane Collection 
will include, in addition to Dr. Blumcr's gift, the en- 
tire collection of prints belonging to the medical 
school, many of which came to the library through 
a bequest of Dr. Harvey Cushing, as well os all other 
prints which may he added in the future. The collec- 
tion is named in memory of the late Dr. John E. Lane, 
who served as a clinical professor of dermatology from 
1920 to 1923 and from 1930 to 1933. 

DueIng the summer term (1942) at Clark Univer- 
sity a special war service training coarse in the field 
of geography has been conducted, In addition to ihm 
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regular tnenibers of the staff the work has been sup- 
plemented by the following visiting lecturers: Dr. 
Charles F. Brooks, of Harvard, in meteorology; 
Arthur Robinson, of the Cartographic Division, Office 
of Coordinator ol‘ Information; Richard Edes Harri- 
son, cartographer for Life and Fortune; George B. 
Cressey, Syracuse University; Earl B. Shaw, Wor- 
cester State Teachers College. The work has been 
under the iminediate direction of Wallace W. Atwood, 
Jr., associate professor of geography, who has taken 
charge of cartography, photogramme try, field work 


and map interpretation. President Wallace W, At- 
wood, Dr. Samuel Van Valkenburg, Dr. Clarence F. 
Jones and Guy H. Burnham have also contributed to 
the program. Special attention has been given to 
economic geography, the geography of the war zones 
and to training in geographic research. Several of 
those who have taken this work will soon go into 
active service. On September 21, a new group will 
be admitted for similar training for war service in 
geography. The demand for experts in this field is 
far beyond the present supply. 


DISCUSSION 


MODERN VOCATIONAL AGRICULTURE 

“Forty Years of Helping the Farmer with Knowl- 
edge,” published in SciENOK for June 5, is a frank and 
challenging article with much of which I can agree. 
However, it is distinctly misleading at certain points, 
particularly as it deals with agriculture in our secon- 
dary schools. 

Modern vocational agriculture does not aim at hold- 
ing all farm boys on the land. It assists in providing 
sound guidance regarding opportunities in farming 
and other agricultural occupations and then helps to 
train those who apparently will fare best if they fol- 
low these occupations. 

Teachers of agriculture in the secondary schools do 
not confine their efforts to the teaching of boys. In 
1940-41, the latest year for which I have data avail- 
able, teachers of vocational agriculture in the United 
States taught 253,091 adults (exclusive of those en- 
rolled in defense education classes) and 332,612 per- 
sons of high-school age. Enrolments in classes for 
adults are growing at a much more rapid rate than 
enrolments in high -school classes. Thus teachers of 
agriculture tire already extensively engaged in work- 
ing with people who are established in farming. 

We recognize in vocational agriculture, as Dr. 
Chandler does, that experience in farming is the basic 
preparation for farming. We have found, however, 
that school instruction closely correlated with farming 
experience and some school supervision of farming 
experience make that experience much more valuable 
than farming alone can be. This combination of sci- 
ence with practice has proved most acceptable to the 
farming people of America, as shown by the rapid 
growth in the number of schools providing it and in 
the enrolments in the classes in agriculture in these 
schools, Approximately 9,000 high schools in the 
United States now offer vocational agriculture. 

Teachers of agriculture are, in general, eager to 
keep in touch with the colleges of agriculture and their 


extension services. Often it has been made very diffi- 
cult for them to do so. These teachers want graduate 
courses in agriculture as well as in education, but they 
are not always able to get appropriate courses. They 
want other types of assistance, but some colleges of 
agriculture have chosen to give nearly all their help 
to the county agents, ignoring the teacher group. 

Here at the University of Illinois three eighths of 
the graduates of the College of Agriculture go into the 
teaching of vocational agriculture. This group is re- 
garded by the college as a very important group, both 
before and after graduation. Through this group, the 
college has one of its most important outlets to the 
state. Two men are employed full time in liaison 
work between the college of agriculture and the teach- 
ers of vocational agriculture to determine the subject 
matter needs of these teachers and to secure from the 
college the services they desire. County agents and 
teachers of vocational agriculture have grown up to- 
gether, have been educated together and work together 
in their counties in the spirit of a large but closely knit 
family. This is to a considerable extent the situation 
in most states. 

It is unfortunate that California, in which the rela- 
tions between vocational agriculture and the college of 
agriculture are probably the poorest in any state, 
should be held up as an example. Vocational agricul- 
ture in California has from the beginning been so 
nearly ignored by the College of Agriculture of the 
University of California that it has been considered 
necessary to set up a completely separated program 
for vocational agriculture whose isolation from the 
college of agriculture Dr. Chandler deplores. In 
spite of the indifference of the College of Agricul- 
ture, vocational agriculture has thrived in California. 
Several other colleges of agriculture started out in 
the direction in which Californians College of Agn- 
culture has gone but have retraced their steps, so tiiat 
California is now unique in its relationships between 
the agricultural college and voeatioiial agriculture. 
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Dr/ Chandler seems not to be concerned with the 
effects on the public schools of removing from them an 
important branch of education. If agricultural edu- 
cation were to be turned over to agencies outside the 
local public schools, it would be easy to argue for 
turning over other types of education until little 
would be left of these schools. I am not at all con- 
cerned that this is going to be done. We may as well 
areconcile ourselves to the idea that agricultural educa- 
tion is to have an increasing part in our public schools 
and begin to work out more satisfactory relationships 
between this type of agricultural education and that 
sponsored by the agricultural colleges. 

Some of Dr. Chandler^s conclusions seem to trace to 
the limited conception of education implied by the 
title of his article. If we are only to ‘^help farmers 
with knowledge” we shall go about the job one way; 
if wc are to provide education in agriculture as a part 
of a general education, pur procedure is quite differ- 
ent. Certainly agricultural education is much more 
than getting the newest sound facts about agriculture 
to the farm people. 

Dr. Chandler^s article provides further evidence that 
increased contacts between agricultural scientists and 
educators would be desirable. Perhaps, as one result 
of these contacts, the educators could answer the ques- 
tion; Why do scientists who reason well in their own 
fields often become inexact and unreliable when they 
stray outside them? 

H. M, Hamlik 

Univeksity of Inumois 

ANTS AS PROBABLE AGENTS IN THE 
SPREAD OF SHIGELLA INFECTIONS 

Akts have not been incriminated as vectors of 
pathogenic bacteria affecting man, though medical 
entomology abounds with citations of flies as carriers 
of many species of bacteria. Even cockroaches have 
been suspected, but ants have not been mentioned. 
No reference is found in the available literature as 
to their role in this respect. 

Theoretically, if flies can convey pathogens mechani- 
cally from infected to non-infected material, other 
insects should be able to do likewise. For some reason, 
ants, in tropical or subtropical regions where they 
abound, are prone to be accepted rather as a harmless 
invader to be combatted solely on an esthetic basis. 
They are driven from sugar, candy or other foods 
which are then consumed with little thought of con- 
tamination. 

Recently in this laboratory, in the course of experi- 
ments OB native food as a culture medium for Shigella, 
ants were found to carry these organisms. The origi- 
nal observation whieh led to this limited series of 
experiments was purely accidental. Portions of the 


native food, rice and beans cooked together with onions 
and tomato sauce, were inoculated with various strains 
of Shigella to determine whether this food was a 
favorable medium for the growth of the pathogens 
and thus a source of the dysentery so common in 
Puerto Rico. Following a 24-hour incubation of the 
plates streaked from this food, which had been inocu- 
lated with Flexner strains of Shigella, they were read, 
covered and left inverted on the laboratory table until 
the next morning. At that time unusual growths of 
non-lactose fermenting colonies, later identified as 
Shigella, were observed in a pattern similar to minia- 
ture rabbit tracks. Examination revealed a few ants 
on the table, leaving the plates. These were caught 
and allowed to walk on sterile MacConkey and S.S. 
agar plates which, on incubation, produced a growth 
pattern similar to the original. 

Since it was impossible at the time to produce a 
laboratory ant-hill for control purposes, it was neces- 
sary to rely on those entering from the hidden colony. 
Many were caught as they made their first appearance 
in the laboratory, about six feet from the inoculated 
plates. They were allowed to walk across sterile 
plates and then were placed in large vaseline-rimmed 
pans. Others leaving the infected food were caught 
three to five feet away and, on exposure to sterile 
plates, produced pure cultures of Shigella. Since the 
MacConkey and S.S. agar are selective media, inhibit- 
ing R. coU as well as some Gram-positive organisms, 
the plates made from the entering ants were sterile 24 
hours later. From this it was concluded that ants, 
placed in this container, were free from Shigella or 
Salmonella. 

Pood inoculated with Shigella flexner V was placed 
in one container. The ants fed readily during a 
j)eriod of four hours, when the food was removed and 
sterile plates introduced long enough to allow ants to 
walk over the surfaces. These plates produced Shi- 
gella flexner V. Twenty-four hours after feeding on 
the infected material, sterile plates were again intro- 
duced. These, too, produced the typical growth of 
Shigella marking the footprints of the ants. The 
process was repeated in forty-eight hours, but on 
these last plates no colonies appeared. About twenty 
ants of this group were then macerated and inoculated 
on plates ; others placed in nutrient broth, which again 
failed to produce Shigella. This work was repeated 
with like results. 

Prom these simple experiments it may be deduced 
that ants may carry bacteria on their feet from one 
place to another for at least 24 hours after feeding 
on or traversing infected material. 

The ants used in this experiment were kindly iden- 
tifledTby M. R. Smith, of the U. S. Bureau of Entomol- 
ogy, as tropical fire ants, Solenopsis geminata (P.). 
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This species is very common in Puerto Rico and is 
found in practically every kind of environment. 

Sophie Dehleh Grippitts 

School op Tropical Medicine, 

San Juan, Puerto Kioo 

MEDICAL ORTHOEPY 

The scientist who employs an instrument seeks to 
master the technique of its use in an effort to gain 
therefrom the maximal advantage. To a physician 
language is an indispensable tool, but once he has 
begun the study of medicine he rarely strives to in- 
crease his dexterity in its use. He comes to lay ail 
streas on meaning and heeds not pronunciational faults 
in speaking or careless construction in writing. The 
errors in speaking are the more glaring since formal 
training in the pronunciation of medicine’s specialized 
vocabulary is neither given to nor required of the 
would-be physician. It is rarely, too, that the phy- 
sician has had formal training in the art of public 
speaking, although, to a greater or less extent, he must 
practice that art throughout his life. Should the 
medical school demand that training, stimulants would 
be less necessary fur the audience which would remain 
awake at a scientitlc meeting. The snoring at post- 
prandial and laic afternoon lectures would be di- 
minuendo instead of crescendo. 

Since the problem of correct pronunciation is the 
more pressing 1 shall confine myself to it. That En- 
glish pronunciation is capricious and irregular is well 
illustrated by the story of the Frenchman, who, after 
a period of diligent application to the peculiarities of 
English pronunciation, concluded that a week in Lon- 
don would act as a fillip to his flagging interest were 
he to spend it in attending some interesting plays. 
Accordingly on arriving in London he betook himself 
to the theatrical district and stopped to read the bill- 
board on one of the playhouses. He read : “ ^Strange 
Interlude’ — Pronounced Success/’ His comments at 
that would suffer by translation. 

Although the problems of orthoepy are many, they 
are well summarized in a quotation from the latest 
edition of the Merriam- Webster dictionary: 

From the nature of the case, when the essential facts 
are considered, correctness of pronunciation must be a 
flexible term. It is perhaps as accurate a definition as 
can bo made to say that a pronunciation is correct when 
it is in actual use by a sufficient number of cultivated 
speakers. This is obviously elastic, depending both on 
knowledge — not always obtainable — of the number of 
users, and on judgment as to the cultivation of the speak- 
ers, More majorities, without consideration of historical 
linguistic background and regional distribution, are not 
decisive. 

This problem is not simplified when every user of 
a tedhnical term considers himself qualified to de- 


termine its pronunciation, even though his knowledge 
of linguistic background may be nil. It would be as 
illogical for the physician to acquire his medical 
knowledge from a dictionary as for a careful user of 
language to acquire his knowledge of pronunciation 
from a physician. The arbitrament of the lexieograr 
pher is certainly to be preferred to chaos. In the 
coining of new terms to describe new knowledge, which 
is certainly the right of any educated user of a vital 
language, it is better to leave the problem of pronun- 
ciation to the lexicographer. With his knowledge of 
precedent he is better qualified in deciding the *‘eor- 
rect” pronunciation by bringing to bear whatever 
semblance to logicality the flexible rules of orthoepy 
permit. 

A few illustrations wiU justify the need for this 
plea. These illustrations include only terms for which 
but one pronunciation is recognized by the accepted 
dictionaries. Most of these orthoepic errors could be 
avoided by a thorough grounding in Latin and Greek, 
but it is a moot point as to whether the smattering of 
classical studies still required by some schools is of 
any value. As a former college instructor in the 
classics I consider it even more debatable as to 
whether a more extensive capital investment of time in 
classical studies would pay sufficient cultural divi- 
dends to make the investment sound. The time were 
better spent in subjects designed to broaden the cul- 
tural outlook of a future physician during that period 
of his education when his time is not so completely 
devoted, of necessity, to pure science. A very common 
error in the pronunciation of medical terms is to 
render as diphthongs vowels which should be sounded 
separately. This error has obtained so long that this 
pronunciation has gained recognition for some words. 
Thus, protein, correctly a three-syllable word, has 
been accorded bat two; so also with caffeine, rabies 
and others. However, for such words as oubain, 
sparteine, codeine, caries, facies and others correct 
speech demands the pronunciation of all three sylla- 
bles. Syndrome, analogous to epitome, should have 
all vowels sounded, but it has so long been mispro- 
nounced as a two-syllable word that lexicographers 
remark that pronunciation in medicine. There is a 
large class of words which is wrongly accented. Until 
recently correct speech placed the accent in abdomen on 
the second syllabic. The word has been so long abused 
that the most recent dictionaries give the accent on the 
flrst syllable as a second choice. Words compounded 
with “acetyl-'' should have the secondary accent on 
the first syllable but they are seldom accorded that 
measure of respect. The accent is usually placed in- 
correctly on the second syllable. Sulfonamide riiould 
be accented on the penult but it is usually the ante- 
penult which we hear accented. Cerebral and Tcrte- 
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bral are almost invariably mispronounced because 
they are accented on the second syllable instead of the 
first, as they should be. Dyspnea and related words 
are shamefully treated. The “p” is usually disre- 
garded, although it should be sounded and the first 
syllable is incorrectly accented when the accent should 
be on the second. 

These illustrations could be multiplied indefinitely, 
but it would serve no good end. This plea will have 
fulfilled its purpose if more attention be paid to 
lexicographic pronunciation and less to intuitive. It 
is true a vital language is continually changing, but 
it is dubious if changes emerging from ignorance 
constitute progress. Much would be accomplished if 
medical school staffs emphasized orthoepy more, since 
it is from them that future physicians first learn medi- 
cal terms. Their present carelessness in speech is a 
sorry contrast to the thoroughness and 8Cof)e of their 
scientific training. The man who speaks with care 
arouses in his audience a greater feeling of confidence 
in the potential accuracy of his scientific conclusions. 

Bradfoed N, Graver 

School or Medicine, 

Wayne University 

A SEVEN-YEAR-OLD BANK SWALLOW 

In the summer of 1937 it was our good fortune to 
recover as a return at Oneida Lake, N. Y., a banded 
bank swallow, Riparia r. riparta, the known age of 
which was at least six years. ^ This bird had been 
banded by us as a nestling on June 30, 1931, about 
one-half mile from the point of its recovery. Until 
the present writing it has remained the oldest known 
individual of its kind. 

Now, with the capture, in May, 1942, of adult 
banded bank swallow No. 35-59216, the record for the 
longest known life-span in the species rests with that 
individual. A brief history of this swallow, so far as 
it is known, is herewith offered as a further contribu- 
tion to ornithological knowledge. 

Adult bank swallow No. 36-59216 was banded as an 
incubating individual from a burrow in the south 
bank of Fish Creek near Oneida Lake, N. Y,, on May 
27, 1936. Its mate was not banded. 

On May 21, 1937, this swallow was recovered (Re- 
turn 1) as a laying or incubating individual in a 
burrow only a few yards from the one it occupied the 
preceding season. Its mate also was a return, banded 
on May 24, 1936. Incidentally, this is the only oc- 
casion on which we have recovered two banded return 
bank swallows at the same time from the same burrow. 
This burrow was 23 inches deep, 20 inches below the 
turf and contained an unlined grass nest. 

1 ]>ayton and Lillian 0. Stoner, 8: 175- 


At the time of recovery No. 35-59216 registered a 
body temperature of 109.6® Fahr. and weighed 14.4 
grams. The body temperature of its mate was 108.0 
degrees and it weighed 17.7 grams. In this species 
there are no external differences between the sexes, 
but the discrepancy in weight between these two indi- 
viduals strongly suggests that No. 35-59216 is a mole. 
Since this swallow was at least one year old at the time 
it was banded in 1936, it was now at least two years 
old. 

On May 24, 1940, No. 35-59216 was again captured 
(Return 2) from a burrow in the same colony as 
before and at most only a few yards from the ones it 
had occupied in 1936 and 1937. The burrow was 30 
inches deep and 14 inches below the turf. An un- 
handed individual shared the burrow, indicating that 
the return swallow had different mates, at least in 
1937 and 1940. The body temperature of No. 35™ 
59216 registered 107.8 degrees and it weighed 14.2 
grams. This bird was now at least five years old. 

On May 25, 1942, No. 35- 59216 was once more re- 
covered (Return 3) as an incubating individual in 
the colony in which it had been captured in 1936, 1937 
and 1940. And the burrow which it occupied was not 
more than a few feet from the site of those occupied 
by it in those seasons. This burrow was 28 inches deep 
and 24 inches below the turf. On this occasion the 
body temperature of the swallow registered 109.8 
degrees and its weight was 14.3 grams. This bank 
swallow had now attained the age of at least seven 
years. 

Certain essential facts regarding bank swallow No. 
35-59216 may be thus briefly summarized: It was 
banded as an incubating adult when at least one year 
old ; at the time of its latest recovery in May, 1942, this 
swallow was at least seven years old. Between its first 
capture in 1936 and its latest recovery it had been 
recaptured as a return in 1937 and 1940. All re- 
coveries were in the same sector of the colony as that 
in which it was first captured. This swallow had made 
at least six round-trip journeys between its nesting 
ground and its winter quarters and had a different 
mate in at least three of the four seasons that it was 
captured. 

It is of interest to observe that among the 282 
banded bank swallows which we have recovered as 
returns within the inclusive seasons 1924-1942, 18 
have been approximately one year old, 170 at least two 
years old, 58 at least three years old, 23 at least four 
years old, 11 at least five years old, 1 at least six years 
and 1, the individual above reported, at least seven 
years old. The results of our banding investigations 
to date indicate that the probable average life span of 
this species is from 2 to 3 years. Moreover, the 
tendency for a given individual to return season after 
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season to the exact spot in the colony where it baa 
once nested is exhibited to a remarkable degree. 

Naw Yoek State Museum, Dayton Stonke 
Albany, N. Y. 

Albany, N. Y. Lillian C. Stoner 

A STING-RAY ATTACK ON A MAN ON THE 
UPPER AMAZON 

I SPENT the years 192JI’-1931 in geological explora- 
tion of the upj>er Amazon Basin, with headquarters 
at Iquitos in Peru, during which period I witnessed 
an attack of a stiug-ruy on a man and cared for the 
patient. Dr, K, W. Gudger, who is preparing a paper 
to answer the question, “Is the sting-ray’s sting 
poisonous became much interested when I told him 
of my observation. He states that authentic personal 
records of such occurrences are rare and that he has 
found none for the Amazon, where su(‘h attacks may 
be expected commonly to occur. Urged by him, 1 have 
prepared this brief account of what I witnessed. 

In January, 1925, in working up stream through 
shallow stretches of a tributary of the middle Kio 
Morona in northwestern Peru, Fabriciano Vela, my 
faithful orderly, while wading barefooted beside my 
canoe in water about twelve inches deep, on a sandy 
bottom, was struck in the sole of hia right foot by a 
sting-ray. Upon a bottom of this sort, rays are often 
extremely common in quiet shallow .streams of the 
Upper Amazon Basin of eastern Peru, and not infre- 
quently wading men are struck after these creatures 
have become alarmed and confused as many plung- 
ing, splashing feet churn and roil the water about 
them. Fabri(;iano, appearing to be in great pain 
almost immediately, cried out in terror and despair 
as he staggered to a nearby sandy beach to lling him- 
self upon the sand and, holding the wounded foot wdth 
both hands, to wTithe about in agony, tears trickling 
down his cheeks despite his resolution not to make a 
spectacle of himself. I had been told repeatedly that 
this was the most excruciatingly painful experience 


which could befall a man in the Amazon jungle and 
my unfortunate assistant made that contention very 
convincing indeed. 

I had already learned that the Brazilian proprie- 
tary medicine known as “Balsamo Divino’' was con- 
sidered the most effective in the treatment of such a 
case and proceeded with it in the approved manner 
as soon as possible. This colorless, slightly oily liquid 
compound of apparently several aromatic ingredienta 
rather well masked by carbolic acid, suggests the 
“phenol sodique“ of my boyhood days. With a cotton 
swab saturated with this remedy undiluted, I care- 
fully cleaned and bathed this rather deep stab-wound, 
and then bandaged the foot lightly so as to hold 
another similarly saturated swab in place upon the 
wound while several drops in water were given orally. 
He had been struck, as I have just said, rather deeply 
at someth ing of an angle as his foot was raised in 
stepping forward but the bleeding seemed to me less 
than one might reasonably have expected. Though 
he continued for a time in extreme, almost unendur- 
able pain, there was no considerable swelling, nor 
did he experience nausea, headache nor indeed any 
systemic symptoms. After several hours, during 
which the bandage over the wound was kept moist 
with the medicine, he became quiet and in a short 
time the wound had healed without sloughing, and 
indeed without inflnrumation of any importance, 
thanks probably to the antiseptic properties of the 
phenol. 

Another boy, Edmundo Araujo, who was with me 
for a time, was, while on the Rio Ucayali, very 
grievously wounded by a large ray which drove its 
terribly venomous spine into the sole of his foot in 
such a manner that it passed between the metatarsal 
bones and emerged upon the upper surface. I was 
not a witness, but he told me later that he had had no 
idea that one might suffer so fearfully. 

Harvey Basslkr 

American Museum of Natural History 


QUOTATIONS 


SCIENCE AND THE CENSOR 

Scientists in general and j^hysicians in particular 
will be disturbed by the correspondence which has 
passed between the postal censor and Dr. J. McKeen 
Cattell, editor of Soience, and which appears in the 
current issue of that journal. That censorship in 
war is necessary no one will deny. But was the censor 
justified in deleting from Science an item on a new 
sulfa drug which can be used with good effect in such 
intestinal infections as dysentery, because our enemies 
in tropical regions might learn how to return the 
afflicted rapidly to the fighting linet From time im* 


memorial military surgeons have made no distinction 
between friend and foe in dealing with wounds and 
disease. In 1917 both the Surgeon General of the 
Army and the Secretary of War decided that for 
humanitarian reasons publication of information 
about an antitoxin developed in this countiy to com- 
bat the bacillus of gas-gangrene, then highly destruc- 
tive on the Western Front, was permissible* Thou- 
sands are now dying of typhus in occupied Middle 
Europe, but if the censor has his way they can not 
be saved by the dissemination of any new knowledge 
acquired here. 
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We detect no such narrowness of view in the few 
German medical and scientifte publications that have 
reached this oflftoe since the attack on Pearl Harbor, 
nor in the pages of Nature, which is apparently per- 
mitted to exerci^ its discretion, and which prints 
communications of the very type that have been ex- 
punged from Science. The censor was certainly on 
slippery ground when he deleted references to indium 
because that metal ciin provide a satisfactory lining 
for shaving-cream and toothpaste tubes. The Ger- 
mans know as much about indium as we. So with the 
suppression of an item on a method of spraying walls 
of mines to prevent mercury poisoning. Some of the 
material to which the censor objected in the case of 
Science had been published in newspapers from 
Maine to California, so that nothing whatever W'as 


gained by deletion. To make matters worse, there is 
no appeal from his decision. 

Probably Dr. Cattell is right in holding that the 
editors of scientific periodicals are better judges of 
what may or may not be of value to the enemy than 
technically incompetent postal authorities. If the 
policy to which he objects is carried out consistently, 
new scientific books and periodicals must be sup- 
pressed. Astrophysicists, biologists, plant and animal 
breeders, organic chemists who are trying to isolate 
vitiimins and hormones, designers of new electron 
microscopes, inventors of materials that will resist 
fire, mathematicians who devise techniques that can 
be applied in solving the problems of designing engi- 
neers — all make discoveries that have some applica- 
tion in totalitarian war . — The New York Times, 
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AN ENTOMOLOGICAL JOURNEY IN ARABIA 

In the High Yemen, By Hugh Scott. 260 pp. Il- 
lustrated. I^ndon: John Murray, 1942. 

Hugh Scott, formerly of the University Musimm at 
Cambridge, now on the staff of the British Museum 
(Natural History), has long been known as an ex- 
plon?r and a keen student of problems concerning the 
evolution and distribution of insects. He made great 
collections of the insect fauna of the Seychelles Islands, 
in the Indian Ocean, and in the course of years got 
nearly everything worked up, with the assistance of 
numerous specialists. More recently, he explored 
Abyssinia and brought home very extensive collections. 
The work in Abyssinia naturally brought up questions 
concerning the life on the opposite or Asiatic side of 
the Red Sea. The botanist, Schweinfurth, had (1891) 
published a comparison of the plants of southwest 
Arabia with those of northern Abyssinia, and noted 
that while the two floras had much in common, there 
were some striking differences. The insects, with so 
many diverse genera and species, might be expected to 
throw much li^t on the various problems, but they 
were little known, so far as Arabia was concerned. It 
therefore seemed an excellent project to explore the 
mountainous region of southwest Arabia, and make 
ooUeetions as adequate as the available time permitted. 
This plan was approved by the British Museum (Nat- 
ural History), and Dr. Scott, with his companion, E. 
B. Britton, set out in 1937, going first to Aden. They 
soon found out that it would be very diMeult to do the 
work proposed, owing to restrictions imposed by the 
native rulers of A1 Yemen and Asir. The latter oonn- 
try could not be entered at all, and although entry into 
the Yemen had been promised, the permission was 
withdrawn/ It was only after prolong negotiations 


that Yemen was opened to the expedition, and then it 
was only with limitations. Thus permission to climb 
the highest mountain was denied. In spite of all diffi- 
culties, the expedition was very successful and the 
technical results will occupy Scott and his associates 
for many years. The scientific reports will all be pub- 
lished by the British Museum, and the first part has 
already appeared. 

The book is very well printed, with very numerous 
excellent illustrations from photographs, although 
there is a note to the effect that “The paper and 
binding of this book conform to the authorized econ- 
omy standard.’^ It may surprise some to see such a 
book appearing in the midst of the war, but it is the 
I>oliey of the British to keep scientific and cultural 
interests alive, and moreover, as the only really 
modern account of social, jiolitical and economic con- 
ditions in the little-known region explored, the narra- 
tive may have considerable value in relation to the "war. 
The general conclusion seems to be that while the rule 
of these Asiatic provinces is arbitrary and in many 
respects medieval, there is progress in certain direc- 
tions. Thus, although in general it is so difficult to 
enter the Yemen, there is an exet^llent medical mis- 
sk)nary, Dr. Petrie, stationed at the capital, and his 
aid is sought to the limits of his capacity, patients 
coming in from all over the country. Although Scott 
and Britton were disappointed in the attitude of the 
ruler, who found it a little difficult to believe that their 
interests were purely entomological, they could not 
deny that in the present state of the world there was 
every reason to regard the European powers with 
suspicion. However, in the Aden Protectorate to the 
south, controlled by the British, there is what mi|^t 
be called home-rule and it does not appear that the 
Britirii influence is other than beneficial. 
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It is not possible to modernize these backward 
countries in a short time, and the process, though 
jnstlEed on economic and commercial grounds, may be 
far from beneficial. One feels that the ^^infiltration” 
of Europeans that is really needed is not that of the 
commercial or military types, but that of scientific 
men and Christian missionaries, who are committed to 
the international point of view and have no reason for 
seeking profit at the expense of the people. In par- 
ticular, the medical missionaries, as I have observed 
them in many parts of the world, represent genuine 
progress and enlightenment, whatever we may think 
of their theological dogmas. Scott, commenting on the 
work of Petrie and his associates, says: would 


emphasize the immense value of their work from every 
point of view, for the direct alleviation of suffering, 
for the betterment of understanding between the na- 
tions represented on either side, and on the highest 
spiritual grounds.” 

Scott records that he left the country with real 
regret, having received much kindness at the hands of 
the people, coming to regard many of them with 
affection. Also, although his collections were very 
extensive, the insects numbering about 27,000 speci- 
mens, it was obvious that there was very much more 
to be done, awaiting new collectors and new op- 
portunities. rjf j) ^ CoCKEREIilj 
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THE ROYAL OBSERVATORY, GREENWICH^ 

This year’s report of the Astronomer Royal refers 
to the work of the Royal Observatory during the 
period May 1, 1941 -April 30, 1942. London suffered 
few air attacks during this time, and no further dam- 
age to the observatory has occurred. Daylight ob- 
serving is still carried on at Greenwich, but the larger 
instruments will, of course, remain dismantled for the 
duration of the war. 

The public time service continues to function from 
two out-stations, each maintaining, in case of break- 
down at the other, a complete time service involving 
transit observations, clock maintenance and transmis- 
sion of time signals to the Post Office of the B.B.C. 
The Rugby vernier signals, which are the precision 
British time signals, have up to the present normally 
been transmitted from Station B, since the clocks at 
station A are mounted in temporary fashion and 
suffer from serious mutual interference. During the 
year, however, the three free-pendulum clocks and a 
quartz clock at station A have been remounted in a 
specially constructed building, and it is hoped that 
their behavior will now be sufficiently improved to 
allow this station to share regularly in the transmis- 
sion of the rhythmic signals. The published correc- 
tions to the Rugby signals and to foreign signals are 
now based on some or all of nine clocks — seven Shortt 
clocks and two quartz oscillators — mounted in various 
parts of the country. By working on a **mean clock” 
and by making certain changes in the routine of sig- 
nal transmission, a distinct advance has been made in 
the precision of the Rugby signals, the value of which 
as a day-to-day frequency standard has thereby been 
increased. Accurate allowance for land-line lag is 
now made before each signal is transmitted. Com- 
parison of the signals against the clocks, or of one 
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clock against another, is now facilitated by the use 
of thermionic panel units which eliminate the varia- 
tion of lag inevitable with mechanical relays. Inter- 
comparison of the clocks has shown that in the matter 
of small erratic changes of rate even the best free- 
pendulum clocks are inferior to quartz clocks. 

The Chronometer Depot has settled down into its 
new quarters, and repair, rating and issue of chronom- 
eters and watches to the Royal Navy have continued 
without interruption. A vibration machine con- 
structed in the observatory workshop has been brought 
into use for testing aircraft watches under service 
conditions. Tests of the effect of magnetic fields of 
strengths up to 8.6 gauss on the rates of chronometers 
and watches have been instituted, no doubt with war 
conditions in mind, and are now nearing completion. 

The last report of the observatory stated that work 
with the Airy transit circle had been terminated after 
ninety years continuous observation. Since then, news 
has been received of the destruction of Poulkovo Ob- 
servatory during the bombardment of Leningrad. 
This will be such a serious loss to fundamental posi- 
tional astronomy that observations are to be resumed 
with the old Greenwich instrument on a restricted pro- 
gram, including particularly transits of the sun. 
Minor damage to the housing of the instrument has 
therefore been made good, the instrument has been 
overhauled, and work will be resumed shortly. Analy- 
sis of previous observations with this instrument ar- 
ranged according to wind direction shows that declina- 
tions south of the zenith are measured larger by about 
0.10" when the wind is northeast than when it is 
southwest. The observations of latitude variation had 
already given a similar result. This agreement shows 
the advisability in positional astronomy of applying 
locally determined latitude variations so as to eUtni- 
nate spurious annual terms due to sy»tematie sea* 
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sonai fluetuatioiis in wind direction. The division 
errors of the fixed oirole of the new reversible transit 
instrument show on analysis a cyclic error, recurrent 
every 2J°, which may reach 0.19"; thus emphasizing 
the need of determining the division error of each 
graduation. 

The photoheliograph observations show that the 
expected decline in solar activity continues, though 
there have been four notable periods of resuscitated 
activity. Of the four big spot groups the area of 
which exceeded 1,000 millionths of the hemisphere, 
two exhibited bright eruptions in Ha light which 
were later followed by great magnetic storms on the 
earth. Assuming that the magnetic storms were 
caused by solar corpuscles emitted at the time of 
maximum intensity of the chromospheric eruptions, 
tlie mean time of travel of the parti<des is calculated 
as 20 hours. ' 

The Nautical Almanac Office continues its essential 
work. Last year’s report referred to the destruction 
by fire of the type and plates for most of its publica* 
tions : during the early part of the year under review 
printing delays due to this circumstance and to a 
change of printing contract caused a dangerous ac< 
cumulation of arrears. The Nautical Almanac for 
1942 was in fact not published until November 3, le.ss 
than two months before the date to which it refers, 
but the arrears are being wiped off so satisfactorily 
that the 1943 edition appeared on April 3. The fail- 
ure of communications with many of the other 
ephemeris offices has led to a small increase of com- 
putational work ; but duplication is avoided so far as 
possible by interchanging information with such of 
the offices as are still free to collaborate. The war 
has hastened a decision which would have been reached 
in any event, namely, to abandon the indiscriminate 
provision of occultation reduction elements. The 
observations for 1938 and 1939 show that the major- 
ity of the computed reduction elements are never in 
fact used, owing to the particular occultation not 
being observed; and of the remainder most are used 
once only. In the future the office will do the indi- 


m 

vidual reductions for all observations actually made, 
provided that observers will do that portion of the 
reduction depending solely on their position and that 
of the star. A revision of the Air Almanac has re- 
cently been planned in conjunction with the Air Min- 
istry; the effect will be to redistribute the data on 
the two pages allotted to each day, one of which now 
becomes a *‘night” page and the other a “day” page. 
The change should result in greater simplicity in 
use, at the expense of a slightly larger page. The 
present R.A.F. Star Charts are based on a recent in- 
vestigation carried out by the office on the optimum 
method of identification of the stars used in aerial 
navigation. 

The Magnetic Department of the observatory, in 
addition to the regular daily observations of the mag- 
netic elements, is at present engaged in preparing 
charts for the Admiralty showing the iso-magnetic 
lines in declination, horizontal intensity, inclination 
and vertical intensity. The declination charts, of 
w’hich the previous edition was published in 1937, are 
now ready; those for II and dip, for which the pre- 
vious editions are dated 1922, are well advanced. 
Vertical -intensity charts are a novelty. 

Features of the year’s weather observed at Green- 
wich include a very wet August (4.140 in.) followed 
by an unprecedented lack of rain in September and 
October, during which only 1.41 in. fell. The winter 
was conspicuous for cloudiness, the sunshine recorded 
being only 55 per cent, of the average, and for con- 
sistently low temperatures in January and especially 
in February, which had a record number of days 
(twenty-six) on which temperatures below freezing 
w^ere recorded. 

Visitors to Greenwich Park will miss the famous 
24-hour clock dial at the shuttered main gates of the 
observatory, and the daily fall of the time ball; but 
the familiar domes arc still there, though somewhat 
perforated, and the Wren building still stands guard 
over the all too characteristic bend in the river. Mean- 
while, as the familiar, never-failing “six-pips” tes- 
tify, the work of the Royal Observatory goes on. 


SPECIAL ARTICLES 


THE EFFECT OF HUMIDITY ON BETA 
STREPTOCOCCI (GROUP C) ATOM- 
IZED INTO AIR 

Mioroobgai^isms in atomized droplets pass through 
a critical period in changing from an aqueous to an 
atmospheric state of stispension. The duration of this 
transient stage naturally depends upon air humidity. 
Sampling methods, adequate for studying subsequent 
mo|iality of residual organisms in static experimental 
atmospheres, may yet be too coarse for diatinguishing 


In the development of a dynamic method for study 
of disinfection of atomized air-suspended microorgan- 
isms, some eighty experiments in design of apparatus, 
development of techniques and exploration of bacterial 
behavior have been performed. An experiment con- 
sisted of two or more runs in altered atmospheres, each 
run involving six simultaneous volume and settling 
sample from two consecutive atmospheric exposures. 

Confusion reigned until lethal effects of humidity 
changes in exposure chambers were evaluated. Their 
magnitude had i^t been suspected. High humidity 
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neutralized and low humidity masked the disinfecting 
aetion of propylene glycol vapor. Disinfection was 
most apparent at intermediate humidities. 

Seven series of experiments representing com- 
parable relative humidities, concentration of disinfec- 
tant and time of exf>osure have been tabulated (Table 
I). Normal room humidity existing during the late 


TABLE I 
Libthal ExeosuKB 


Series 

Experiments 

First 

Exposure 


Lethes 


Second 

Exposure 

Lethes 

•S 

a 

1 

s 

H 

Glycol cone 
ing/1 

Humidity 

1 

1 

a; 

a 

R 

1 

ca 

Humidity 

vir 

3 

60 

.00 

+ 

.10 

60 

.00 

+ 

1.T5 

VII 

*• 


.00 

_ 

1,76 


.00 


1.26 

I 

5 

10 

.00 

+ 

1.60 

10 

.00 

+ 

.04 

1 

** 


.05 

+ 

4.27 

“ 

.06 


.07 

IWV 

11 

60 

.00 

+ 

,60 

6 

.00 

+ 

1.07 

ir-iv 



.30 

4- 

1.60 

** 

.06 

+ 

3.74 

V-^VI 

5 

60 

.00 

-f 

,65 

6 

.00 

4- 

.14 

v^vi 



..30 

4- 

1,20 


.05 

4- 

.18 


winter and early spring is represented by ±: ; added 
humidity by + ; and deficiency due to dehumidification 
by - sign. The results are reported in terms of lethes 
— a lethe being equivalent to bacterial removal by one 
displacement of the atmosphere within the chamber. 
Air change is a ventilating term which simplifies ex- 
pression of air disinfection. 

Results on beta streptococci (Group C), averaging 
3.6 lethes with and 1.27 lethes without glycol vapor, 
corroborate British results on aerosols of hexyl resorci- 
nal dissolved in propylene glycoB and American re- 
sults on propylene glycol aerosols without hexylresor- 
cinaB and later results on propylene glycol vapor.* 
Expressed in terms of lethes, these laboratory findings 
can readily be converted into sanitary ventilation 
equivalents. 

Uniform dilutions of glycol vapor and humidity 
(Series I) were more lethal on first than on second 
exposure. Where first exposed to higher concentra- 
tion of propylene glycol vapor and moisture (Series 
II-IV) lethes were higher on the second exposure. In 
humid air (Series V-VI) neither exposure showed 
marked lethal effect, but combined glycol vapor and 
humidity (second runs) seem to neutralize each other. 
Dehumidification with calcium chloride, on the other 
hand (Series VTT), gave lethal results comparable to 
propylene glycol. Exposure in the apparatus follow- 

^ C. C. Twortj A. H. Baker, S. B. Pinn and E. 0. Powell, 
Jour. Hygiene, 40: 253, 1940. 

8 0, H. Robertson, E. Bigg, B, P. Miller and Z. Baker, 
SoiKNCX, 93: 213, 1941. 

8 O, H. Robert^n, C. G. Looali, T. T. Puck, E. Bigg and 
B. P, Miller, Bciknce, 94: 612, 1941. 


ing glycol experiments showed lethal lag, resulting 
perhaps from condensation or absorption on interior 
surfaces. 

The possibility that results reported by English 
workers might be due less to toxic effect of hexylresor- 
cinal aerosols, and those reported by American work- 
ers due less to the toxicity of glycol vapor than to 
desiccation produced by this hygroscopic substance, 
can not be overlooked. Disagreement among various 
workers* on the mode of disinfection, together with 
low toxicity of propylene glycol in aqueous solution, 
raises questions which await better understanding of 
relationship to humidity."'* Retabulated on the assump- 
tion that the results arc due to dehydration (Table 
II), they fall into alignment. 

The decrease in effectiveness of a fumigant with in- 
creased humidity runs counter to accepied theory of 
fumigation; neither does disinfection I'ate (disregarded 
in Table IT) conform to the normal law of equal 


TABLE II 

LkTHAL DBHTOUA'riON 




TA>thes with differing humidity 

Series 

Experiments 

Humidified 

Dehumidifted 

VII 

3 

1.85 

•• 3.00 

I 

5 

1.54 

• 4.34 

IT -tv 

11 

1.68 

• 6.24 

V-VI 

5 

.09 • 1.30 

. . . 

Average 

24 

.69 1.69 

4.29 


* AwBumlnjc <l«»«icration by propylene Rlycol. 
••By calcium chloride. 


proportionate bacterial decrease in equal time inter- 
vals. Mortality seems to occur at critical phases rather 
than to follow the normal logarithmic type of death 
rate. 

These results are preliminary to a more detailed 
description of the method and to a more thorough 
study of air disinfection. 

W. F. WkLLS 
Peter Zapfasodi 

LABORATOanCR FOR THE STUDY OP 
AIR“B0RNE Ikpection,® 

University op Peknbylvanu 
School op Medicine 

• A. Trillat, Hev. de path, oomp,, No. 510 (March) : 292, 
1939 ; R. J. V. Pulvertaft, G. 0. Lemon and J. W. Walker, 
Lancet, 443, 1939; A. T. Mastennan, Joitr. Hygiene, 41; 
44, 1941; A. E. Williamson and H. B. Gotaas, IndwtrioT 
Medicine, 11: 40, 1942; O. H. Robertson, E. Bigg, B, F* 
Miller, Z. Baker and T. T. Puck, Traneaetione of Anoe^ 
of Amer, Physieiane, Vol. LVI, 1941. 

» A, H. Baker and C. C. Twort, Jour. Hygiene, 41; 117, 
1941. 

6 These laboratories are supported by a grant from the 
Commonwealth Fund to the 'unlversily of Pennsylvaida 
for studies in the prevention and control of alf^boriie 
infection. These experiments were eondueted at tibe 
Henry Phipps Institute. 
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ISOLATION OF A NEW **CAROTENOID” 
FROM RAT LIVER 

During an investigation of the influence of carcino- 
genic hydrocarbons upon the hepatic vitamin A stores 
of mice and rats,^ there was observed not only a 
marked difference in response by the two groups of 
animals, but even an unlikeness in the chemical com- 
position of the unsaponihable fraction of the livers. 
A study of this latter interesting dissimilarity has led 
to the isolation of a new carotenoid-like sub8tanc>e. 

The mice and rats were killed by a sharp blow on 
the head and the livers removed at once. These organs 
were then macerated, saponified and extracted with 
peroxide- free ethyl ether, according to the technique 
of Davies.® Chloroform solutions of the unsaponifi- 
able fraction of mouse livers were invariably colorless, 
while those derived from rats were always a light 
yellow. 

The unsaponiflable fraction of the livers dissolved 
in chloroform was treated with a saturated solution of 
antimony trichloride in the same solvent (Carr-Price 
reaction), and the colored mixture resulting was ex- 
amined immediately, and at short intervals thereafter, 
for the appearance and disappearance of spectroscopic 
absorption bands. Mouse livers usually exhibited only 
one readily visible absorption band for vitamin A, 
that at 620 m^. However, by concentrating the 
chloit)forin solution so that 1 cc contained the un- 
saponidable fraction of 3 to 6 livers, a faint band at 
570 mjjL could be seen also. 

On the other hand, the unsaponiflable fraction of rat 
livers showed a stronger band at 565-570 m\L besides 
the 020 mp band for vitamin A, The persistence of 
these bands was somewhat dependent upon the con- 
centration of the unsaponiflable fraction and also upon 
the amount of added antimony trichloride. Neverthe- 
less, both bands (620 njfjt. and 565-570 mp) made their 
appearance immediately with the addition of the 
reagent, although the 565-570 mpi band proved more 
enduring. Although the mice were fed Rockland 
Mouse Pellets, and the rats received Purina Dog Chow, 
a reversal of diets failed to alter the above reactions. 

The “carotenoid” was isolated as follows: The 
residue of the unsaponiflable fraction of the livers 
from 4 to 6 mature rats was taken up in 50 to 70 cc 
of petroleum ether (30®*-60®). This extract was then 
added to a 500 co Erlenmeyer flask, containing ap- 
proximately 50 gm of finely powdered Kaolin (China 
clay), which had previously been well wetted with 
petroleum ether. Adsorption of the yellow substance 
apparently occurred instantaneously, for the Kaolin 
at once assumed a purple color. However, the mixture 
wits shaken aftid allow^ to stand for a few minutes. 

The supernatant petroleum ether solution, how 

t C* CarruUieri, Coacer Jteseorcb, 2: J68, 1942. 

a A, W. Davies, Akwheiti* Jowr^ 27: 1770, 1983. 


colorless, was decanted and the Kaolin washed three 
to four times with 50 to 70 cc portions of petroleum 
ether to remove any unadsorbed unsaponiflable sub- 
stances. After separation of the greater part of the 
petroleum ether, the adsorbed “carotenoid” was eluted 
with absolute methyl alcohol. The colored substance 
dissolved easily in the remaining petroleum ether- 
methyl alcphol mixture. Final separation from the 
Kaolin was accomplished by filtration through Munk- 
telUs OA. paper. 

When the solvents were removed from the eluate 
on a steam bath and the Carr-Price reaction applied 
to the eluate in chloroform at O'*, an absorption band 
at 585-587 mfji was seen. This band was too transient 
to be observed at room temperature. It is not known 
whether isomeric changes occurring during adsorption 
and elution can explain the shift in absorption from 
565-570 to 586-587 mix. 

The “carotenoid” was crystallized as follows : After 
evaporating the methyl alcohol-petroleum ether mix- 
ture from the eluate on the steam bath, the orange- 
yellow residue was dissolved in 95 per cent, alcohol 
with heating. The cholesterol was removed by adding 
a hot alcoholic solution of digitonin and allowing the 
mixture to cool to room temperature. The cholesterol 
digitonide was filtered off, and the filtrate evaporated 
to dryness in a vacuum desiccator. The residue was 
then dissolved in ethyl ether, any excess digitonin 
being left behind. 

After removing the ether on a steam bath, the 
residue was dissolved in a few cc of carbon disulfide, 
and the solution poured into 10-20 cc of hot absolute 
methyl alcohol. The “carotenoid” crystallized at - 12®, 
and the crystals were separated by filtration at 0®, in 
a cold room. Approximately 10-12 mg of the new 
“carotenoid” was obtained from five rat livers. A 
solution of the “carotenoid” in chloroform did not 
show any maxima from 350 him* to 850 ix\\l when ex- 
amined spectrophoto metrically, which rules out the 
carotenes. The “carotenoid” is solid at 0® and at this 
temperature showed an absorption band at 585-^587 mu 
when treated with a cold solution of antimony tri- 
chloride. 

Carbon and hydrogen were determined by micro 
combustion.® 

Analysis 

3.885 mg substance : 4.326 mg HjO and 11.475 mg COa 

3.185^^ '' : 3.680 '' ** ** 9.310"' " 

Calculated for Cift H„0. C 80.69, H 12,69 
Found. " 80.52,"" 12.46 
"" 80.40,"" 12.70 

Th|Q “carotenoid” is quite soluble in chloroform, 
ethyl ether, carbon disulfide and petroleum ether. It 

® Micro combustions done by Dr. Carl Tledcke, New 
York, N, Y. 
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is less soluble (25°) in absolute methyl alcohol and in 
ethyl alcohol. 

The absorption band at approximately 570 mjx has 
been observed by others, but its significance was never 
before determined. Van Eekelen, Eminerie, Julius and 
Wolff/ and Willstaedt and Jenson,® have postulated 
that the 570 m>i **chromogen” is another vitamin A. 
Elurrer and Morf® suggested that hepaxanthin may 
give this same chromogen. On the other hand, Brock- 
mann and Tecklenburg^ found that oxidation products 
of vitamin A {in vitro) yield an absorption band at 
670 m\L. 

Further work is in progress to determine the struc- 
ture of the new ‘‘carotenoid.^’ Whether it is an inter- 
mediate metabolite of vitamin A or of P carotene, 
remains to be determined. 

Summary 

A new carotenoid-like substance has been isolated 
from rat liver. A method for its separation and some 
of its properties are given. 

The authors wish to express their gratitude to Dr. 
H. F. Seibert, of the S.M.A. Corporation, for the 
samples of the P carotene used in these studies. 

Christopher Carbuthers 

The Barnard Free Skin and Cancer Hospital 
Frank Urban 

Washington University School of Medicine, 

St. Louis, Mo. ^ 

MOCK-DOMINANCE AND HYBRID VIGOR 

Two plant varieties, one of which has twice as many 
internodes of half the length as the other, will be 
equal in height. A hybrid between these varieties will 
exceed their height by 12i per cent, if internode num- 
ber and length are exactly intermediate in inheritance, 
i.e., if dominance is lacking. Here, then, is an appar- 
ent dominance for plant height, or an example of hy- 
brid vigor in its pristine sense, that is not the result 
of dominance in its genetic meaning. This effect may 
conveniently be called mock-dominance. It results 
from the fact that plant height is determined as the 
product of number and length of internodes and from 
the relations that obtain between the means of prod- 
ucts and the product of means. 

These relations are simply shown by considering the 
products A'B' and A'^". Their mean, of course, is : 

A'B' + A"B" . 

2 

A M. Van Eekolen, A. Emmerie, H. W. Julius and K. h* 
Wolff, Acta Srevia Nederlandica, 1: 8, 1931, 

»H. Willstaedt and H. B. Jenson, Nature, 143: 474, 
1939. 

Karrer and R. Morf, Eelv. Chim, Aota., 16: 626, 
1988. ' 

Brockmann and M, L. Teoklenburg, Ztachr, /* 
PAysiol. Chem., 221: 117, 1938, 


The product of the means of the two components, 
on the other hand, is : 

A'B' + A"B" + 

i 

Now: 

(1) —(2) when A'::::^A'% or or both (3) 

(2) < (1) when A'>A'^ and B'>B", or vice versa (4) 

(2) > when A'> A'' hut B'<B", or vice versa (5) 

The relations indicated by (3), (4) and (5) apply 

generally to all characters that are the products of 
component dimensions which, in turn, are intermedi- 
ate and independent in inheritance. It is evident that 

(3) describes what frequently may be expected in 
crosses between similar varieties, and (4) what may 
be expected when varieties similar in proportions but 
differing in size are crossed. The mock-dominant 
effect described by (6) is the expectation for char- 
acters in crosses between varieties differing in type 
with respect to those characters. The importance of 
this effect will depend upon its magnitude and its gen-^ 
erality of occurrence. Adequate data on these points 
are not available. 

Examples of characters in which this effect may 
frequently be manifest come at once to mind. The 
yield of grain per plant in cereals is the product of 
the number of grains and their average weight. 
Many-seeded varieties often tend to have relatively 
small grains and vice versa. Plant height has been 
referred to. Individual leaf area is the product of 
length and width. Longer corn leaves often are nar- 
rower than shorter leaves, particularly for extremes 
in length and width. Crosses between contrasting 
types should have leaves with larger areas than the 
mean of the parents. If the parent having leaves with 
smaller areas has more leaves than the other parent, 
there would be a cumulative mock-dominant effect on 
total leaf area per plant. The weight of ear in com 
is the product of length, diameter and density. 
Length of ear, in turn, is dependent on number and 
length of the cob intemodes, and density is even more 
complex. 

The characters mentioned are among those the 
measurements of which have been largely used in the 
quantitative determination of hybrid vigor. They 
also are characters generally conceded to be eontroUed 
in inheritance by numerous genes laokiti^ dotmnanee. 
The same principles will apply to rates which are the^ 
products of subsidiary rates, Tbns, growth rate is the 
product of the rates of cell division and of cell ^ 
largement. Again, intense chlorophyll and stna))!^eaf 
area from one parent combined with weak 
and large leaf area from the other 
basis for suimi^r photosynth^ in 
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There is an ever-increasing body of evidence point- 
ing to the interaction of dominant favorable genes as 
a sufficient explanation for hybrid vigor, and there is 
no intention here to explain this phenomenon on the 
basis of mock-dominance. The conditions necessary 
for its occurrence would not exist universally enough. 
Again, estimates based on available measurements in- 
dicate that the effects would be too small to account 
for any substantial part of such increases as are ob- 
tained, for example, in crosses between inbred linos of 
com. Finally, it is doubtful whether even linkage 
and interference could excuse the failure to recover 
strains equal to the hybrid more frequently than has 
been the case in the past. 


On the other hand, mock-dominance seems entirely 
adequate to account for the small excesses, of the 
order of 2 to 5 per cent., above the parental means 
that are reported from time to time in connection with 
breeding results. Whether it is a correct explanation 
in any case could be determined rather easily and defi- 
nitely. When it is, such case will be eliminated from 
need of further consideration in connection with hy- 
brid vigor in its broader sense, thus simplifying that 
problem. Moreover, it will be just those hybrids that 
are vigorous because of mock-dominance that will 
offer the greatest possibilities for isolating vigorous, 
true-breeding Btrains. Frederick D. Richey 

Ashvillk, Ohio 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE PHOTOELECTRIC RELAY 

The combination of a mirror galvanometer and a 
photoelectric relay is ideal for the control of many 
systems where the null condition is to be maintained. 
The relay circuit described by Seller, Goldwasser and 
Beebe^ was tried in the Kansas Agricultural Experi- 
ment Station milling research laboratory for the con- 
trol of an adiabatic calorimeter for the measurement 
of the heating of damp wheat. Their circuit relics 
upon insulation leakage for the grid leak of the ampli- 
fier tube. Wide variations in the humidity of the air 
plus large voltage fluctuations in the electric current 
available caused frequent failure of the relay. This 
difficulty was overcome by rectifying the control cir- 
cuit so that a grid leak of from 2 to 10 megohms could 
be used. The diode of a type 75 tube served for the 
rectification, while the triodo replaced the 6C6 ampli- 
fier of the original circuit, so that the use of an addi- 
tional tube was avoided. 

.With the introduction of the 117L7GT tube in 1940, 
considerable simplification was possible, since this 
tube hss sufficient voltage amplification that the pre- 
liminary amplifier tube is not ordinarily necessary, 
and it also, contains a rectifier section, which can be 
used to supply D.C. grid bias. Fig. 1 shows the cir- 
cuit and specifies parts which will be satisfactory for 
most applications. Sensitivity may be increased by 
^ing higher values for Rg : 20 megohms should not 
cause instability. Adjustable sensitivity may be ob- 
tained by ambstituting a 1 megohm volume control for 
Rg. t£ a vacuum phototube is used instead of the 
gas-^d type 918, Ri may be omitted and Rg may be 
increased even to several hundred megohms if neces- 
sai 7 for the required sensitivity. 

Boiler^ fik Ooldwasser and B. A* Beebe, Jour* 4 

of liilUag Industry, 
Station. 




The 117L7GT tube is rated at 45 milliamperes, but 
when operating on A.C. as in this circuit, the output 
can not be expected to be more than 30 to 35 milliam- 
pores. For this reason the relay Si should operate 
on 30 milliamperes or less at not over 90 volts. The 
G. M. Laboratories type DD60B (64-14) CW relay has 
given good results, as has the Struthers Dunn midget 
relay wound for 60 volts or for 90 volts D.C. Ordi- 



Fia. 1. C,, electrolytic condenser, 4 or 8 mfd. ; Ct, paper 
condenser, 0.1 mfd.; Ri, carbon resistor, 300,000 ohm; 
R„ carbon resistor, 1 megohm; R», carbon resistor, 2 
megohm; Bi, carbon resistor, 1000 ohm; relay. BCA 
type 918 gas-filled phototube. Type 117L7GT radio 
tube. 

narily the screen resistor, R*, can be omitted altogether, 
but some tubejphnve been found which overheat and 
fail to control if this is donej so 1,000 ohms is recom- 
mended as a minimum. If a relay operating on less 
than 15 milliamperes is used, Rg should be increased 
to reduce the plate current of the tube to about the 
value required by the relay : 10,000 ohms will usually 
be satisfactory for relays using from 10 to 15 milliam- 
peres. 

Sarl B. Woaxnro 

BUhbas Odumb 
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A NEW AQAH MEDIUM FOR DROSOPHILA 
CULTURE! 

Tkaohers and investigators who have been rearing 
Drosophila melanogaster on banana- agar medium and 
who are now concerned about the predicted banana 
shortage will be interested in the writer^s experience 
in developing a war-time formula in which he has 
substituted canned tomato paste for banana. Oddly 
enough this substitution, mothered by necessity, pro- 
duces a medium seemingly superior to either the 
banana or the cornmeal medium so long in use. It 
was Professor C. E. Myers who suggested that a 
tomato product might offer possibilities as a banana 
substitute. This suggestion came as a result of his 
observation that during the fermentation of tomato 
pulp for seed-saving great numbers of fruit-flies are 
attracted to the pulp barrels. 

A two-month experimental period in the prepara- 
tion and use of tomato-paste medium has provided 
time in which to test proportions of ingredients of the 
formula, to observe the properties of the resultant 
medium and to note the size and vigor of the 3rields 
obtained. The formula recommended is as follows, 
with the customary drop of Fleischmann's yeast sus- 
pension to be added to each culture when the flies are 
introduced. 

3000 cc water 
100 gm tomato paste 
100 gra white com syrup 
20 gm granulated agar-agar 
1 gm Moldex 

In the writer^s opinion the advantages of the use of 
this medium are as follows : 

(1) Tomato paste is available at grocery stores as 
a standardized product in six-ounce cans which may be 
purchased in quantity and stored in the laboratory, 
thereby eliminating ,the nuhsance and uncertainty of 
obtaining bananas properly ripened at any or all sea- 
sons of the year. 

(2) The cost of tomato paste plus corn syrup is not 
greater than that of bananas and the labor involved in 
its preparation is of shorter duration and far less 
^^messy.” 

(3) The red color imparted to the medium by the 
tomato paste provides a background against which 
students may readily observe the progress of their 
crosses, for on the bright red agar the tiny white eggs 
are discernible and the movement of the first larvae 
easily detected. 

(4) The cultures do not dry out, for there is ample 
moisture in the medium to support the culture over a 
period of three to four weeks and to keep the ab- 

! Authorized for pubbcatioii m May 23, 1242, at poper 
Ko. 1104 in the dounud Series of the Femivylvanla Agri* 
cultural BxperbU^t Btatioiu 


sorbent paper sufiloiently moistened for suceeasful 
pupation. 

(5) The use of Moldex makes it possible to store at 
ordinary room temperature unautoclaved medium for 
two weeks or longer in plugged culture bottles which 
were sterilized before filling. With the addition of a 
drop of yeast suspension these bottles are ready for 
uSe at any time during a two-week period. 

Optimism in regard to the timeliness of this formula 
must bo tempered by the fact that at any moment its 
usefulness may be restricted by additional war-time 
shortages in agar, in syrup or in cans for processing 
tomato paste. However, it is strongly felt that the 
use of this formula will outlive the need for it. 

M. T. Lkwis 

The Pennsylvania State College 
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APPLIED NUCLEAR PHYSICS 

By ERNEST POTjLABD, Assistant Professor of Physics, Tale University, and WILLIAM L. DAVID- 
SON, JR., Pesearch Physicist, The B. F, Goodrich Company. 

This book offers a deseriptiTo and explanatory account, for class use, of tlie facts and methods of arti- 
ficial radioactivity and transmutation, including properties of nuclear radiations, means of detection of 
nuclear particles, technique of artificial acceleration, energy relationships in reactions, the manufacture 
and counting of radioactive elements, isotopes, nuclear fission, and kindred subjects. 

Keady In October Approx. pages; 6 by 9; Probable price, $2.76 


INTRODUCTION TO 
BREEDING FARM ANIMALS 

By LAURENCE M. WINTERS, Professor in Charge of Animal Breeding, University of Minnesota. 

This new book offers a discussion of the fundamentals of animal breeding, presented in such fashion as 
to be understandable to those who have no previous knowledge of genetics or the physiology of reproduc- 
tion. Its aim is to show how to handle stock at the various stages in the breeding program, how to 
manage the environment, and how to apply principles and tested experience. 

Ready in September 2G0 pages; 51 by 8; $2.00 


CALCULATIONS OF 
QUALITATIVE ANALYSIS 

By CARL J, ENGELDER, Professor of Analytical Chemistry, Unwersity of Pittsburgh, 

The purpose of this book is to supply a group of problems for use with the course in qualitative chem- 
istry, It is designed to accompany the author’s “A Textbook of Elementary Qualitative Analysis,” 
or any other textbook of similar scope. In this edition some rearrangements have been made in the 
order of treatment, and new problems have been substituted throughout. 

Second Bdltlon Ready in September 174 pages; 6 by 9; $2.00 


PRINCIPLES OF STRUCTURAL GEOLOGY 

By CHARLES M. KEVIN, Professor of Geology, Cornell University, 

This textbook deals with the physical properties of rocks, stress and strain relations, flexures, faults, 
joints, cleavages, structures associated with igneous intrusion (by Dr. Evans B. Mayo), continents 
and ocean basins, and mountain systems. The third edition has been revised and brought up to date 
throughout. 

Third Bdltlon Ready in September 320 pages; 6 by 9; Probable price, $A60 
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ALTERNATING CURRENTS 

The story of a pioneer in alternating currents of elec- 
tricity was told at Vancouver, B. C., at the convention of 
the American Institute of Electrical Engineers by the 
pioneer himself, Ur. Frederick Bedell, now consulting 
physicist of Pasadena, Calif. 

The present occasion is the fiftieth anniversary of the 
first paper presented to the institute by Dr. Bedell and 
his collaborator, A. C. Crehore, on alternating currents, 
which cleared up for the first time misunderstandings and 
confusions in this field. It has been called a pioneer 
paper’’ and classic in its field.” 

Dr. Bedell is the inventor of oscilloscope with linear 
time axis, which pictures the alternating current wave 
form on a fluorescent screen. It is now an indispensable 
instrument in every field including telephony and tele- 
vision where alternating, fluctuating or transient currents 
are involved. His pioneer research and inventions in bone 
conduction have enabled many people to hear who never 
heard before. 

For these two outstanding achievements, Dr. Bedell was 
honored in 1940 with the award of Modern Pioneer on 
the American Frontier of Industry by the National Asso- 
ciation of Manufacturers. ”In 1890,” Ur. Bedell said, 
“alternating current was just plain freak; it did not 
follow Ohm’s law and ^clogged’ itself in its circuits.” 
Nobody understood it. Everyone was afraid of it. 

The first installation in 1886 put 500 volts on the trans- 
mission line and then stepped it down to 100 volts by the 
then newly-born transformer. The length of the line was 
4,000 feet. But electricians said, according to Ur. Bedell, 
“ If a high potential primary circuit of 500 volts or more 
were used to distribute electricity throughout a commu- 
nity, there was grave fire and life danger.” A few years 
later a bill was introduced in the Virginia legislature to 
limit alternating current voltage to 200, alternating cur- 
rent being consjidored more deadly than direct. This is a 
far cry, Ur. Bedell remarked, from the 287,500 volts of 
the Boulder Uam plant of to-day. 

The chief worry of engineers in the early nineties was 
wave form * * whatever that might be. ’ ’ They knew from 
the principles of sound that a pure tone is given by a 
“sine” wave, that any departure from this form means 
the presence of liarmonics which may have 2, 3, 4, or 
many more times the frequency of the fundamental note. 
8uch harmonics in an alternating current wave could be 
dangerous, for the inductive effects increase with the fre- 
quency. If the circuit happens to be in tune with any 
one of them, the voltage may reach very high peaks and 
fireworks on the switchboard may result — and often did. 

But what is a tuned circuit! Why is the current 
“clogged” in some circuits, while the voltage jumps to 
distressing heights in others! The answers to these and 
many other questions were given in the 1892 paper of 
Bedell and Crehore. Its 72 pages contained the first 
clear and mathematically correct thpory of the fiow of 
alternating currents both in transient as well as in steady 


conditions. Vector methods and circle diagrams, now so , 
common, were introduced, and the first use was made of 
complex quantities. Later that same year, the contents^ 
of this paper were incorporated in a book, “Alternating, 
Currents,” by Bedell and Crehore, which long served as 
a standard text-book, and even to-day is an excellent in- 
troduction. The same can be said of Bedell’s “Princi- 
ples of the Transformer,” published in 1896. 

But to apply the theory, a knowledge of the wave form 
was necessary, and no instruments existed that could de- 
termine the form of an electric wave that lasted l/20th 
of a second or less. Prom 1893 on Ur. Bedell and others 
devoted themselves to this task. Various mechanical and 
electrical methods were devised. The most successful of 
these was the Uudell oscillograph about 1900. This con- 
sisted of a very light element suspended in a magnetic 
field produced by the current to bo investigated. This 
element moves back and forth in tune to the alternations 
of the field, and makes it possible to photograph the curve 
of the wave form on a moving film. This instrument is 
still useful for low frequencies. But however light the 
suspended element, it still has weight, and its oscillations 
lag behind those of the field, and above a certain fre- 
quency cease altogether. For high frequencies a weight- 
less vibrator was needed. This came with Ur. Bedell’s 
cathode ray oscilloscope in 1927. The vibrator is an elec- 
tron stream which will follow the most rapid OBCillations 
oven up to the ultra-high frequencies now used in radio. 
Cathode ray oscilloscopes were not new, but they had 
lacked a reliable time axis. They only produced a figure 
on the screen from which the wave form could be mathe*,; 
matically deduced. Dr. Bedell’s invention remedied this 
defect. The wave form known, the harmonics present 
could be determined, and the theory showed how to sup- 
press them or at least to reduce them to harmless dimen- 
sions. 

The amounts that could be safely allowed were also 
determined. In 1915, Ur. Bedell as chairman of the sub- 
committee on wave form of the Standards Committee 
began sotting up wave form standards to make alternat- 
ing current machinery safe. Penalties were imposed on 
the different harmonics according to their frequencies, 
in this way, as Ur. Bedell put it, making the penalty fit 
the crime. 

With these standards, which have been revised from 
time to time, fireworks have disappeared from the switch- 
boards and elsewhere. The wild waves have been tamed, 
and no one is now afraid of alternating currents. 

THE EXPECTATION OF LIFE 

Fantastic as it may sound, we are outliving our expec- 
tation of life. Statisticians for the Metropolitan Lif J 
Insurance Company point out that men and women |>oni| 
in 1876, for example, had an expectation of life when’ 
they were bom of 41.4 and 44.6 years, respectively, o^ Jk 
statistical basis* But the average lepg^ life fev 
and women bom that year tnmed out to be 46*3 
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IjFour New Books of Unusual Interest 


TEXTBOOK OF GENERAL ZOOLOGY 

By Tracy I. Stoker, Professor of Zoology, University of California at Davis. In press — 
ready in October 

Designed to serve as an introductory text for college students with no previous knowledge of 
/oology. Part I comprises general animal biology, including structure, physiology, reproduction, 
genetics, ecology, distribution, evolution, history, and classification. Part II covers the animal king- 
dom from protozoa to man, describing the structure, functions, natural history and economic rela- 
tions of common representatives, and a classification of each group. 


MAN AND THE BIOLOGICAL WORLD 

By J. Speed Rogers, Professor of Biology, T. H. Uubbell, Professor of Biology, and C. 
Francis Byers, Associate Professor of Biology, University of Florida. In press — ready in 
October 

Presents the background, facts, and principles which will enable the non-biologist to understand and 
evaluate his own biological heritage and his relations to other organisms. At the same time, the 
facts are presented with such scientific accuracy that the book will also serve as an excellent intro- 
ductory text for students who intend to specialize in biology. 


BIOLOGY: THE SCIENCE OF LIFE 

By Mary Stuart MacDougall, Head of the Department of Biology, Agnes Scott College, 
and Robert Heqner, late Head of the Department of Protozoology, Johns Hopkins Univer- 
sity. In press — ready in October 

Here is a distinctive text for the beginning student in biology which combines principles and types 
courses. After a thorough grounding in general fundamental biology, considerable space is devoted 
to human biology. More material than usual in the fields of genetics and applied biology has been 
included. All difficult points are clearly illustrated by diagrams and photographs. 


ELEMENTS OF HEALTHFUL LIVING 

By HABOliD S. Deehl, M.D., Professor of Preventive Medicine and Public Health and Dean 
of the Medical Sciences, University of Minnesota. 315 pages, 6x9. $1.75 

, This condensation of the author’s highly successful Textbook of HealthfvX Living, generally ac- 
ioepted as one of the leading texts in its field, has been written to meet the requirements of short 
Kourses in hygiene. At the same time. Elements of Healthful Living is not merely a truncated ver- 
jsion of the larger book. All material and data have been brought up to date and much of the 
Ijnibjeot matter has been rewritten in more compact form. 


Setul for copies on approved 


McGRAW-HILL BOOK COMPANY, INC. 

3W WMtttndStrMt, New York, N.Y. AMwych Houk, London, W.CU 
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for men and 50.6 years for the women. The figures are 
for England and Wales, but the principle applies in this 
country as well. This extra lease on life has been gained 
because of the advances of science and the standards of 
living. 

The United States to-day has 2,900,000 more potential 
soldiers, men between 20 to 44 years old, than it would 
have had if it had not been for these life-saving improve- 
ments. 

Many a man alive to-day knows that he owes his life 
to an operation or medical treatment — the sulfa drugs or 
insulin, for example— which has been developed during 
his lifetime. Many thousands of others owe their lives 
more indirectly to the advances of science. Of the 
900,000 men and women aged 6G years alive in the United 
States to-day, 300,000 owe their lives to such advances. 
If conditions prevailing at their birth had continued, 
those 300,000 would not be alive. 

The torm * ^ expectation of life’’ is not always used in 
its exact sense, the life insurance statisticians point out. 
‘ ‘ Strictly speaking, ’ ’ they state, * * the expectation of life 
at any age is the prospective average number of years of 
life remaining to persons of that ago, provided that the 
death rates at each age remained constant at their pre- 
vailing levels. Thus if we say that the expectation of 
life for a white male 10 years old in 1940 was 67 years, 
we mean that the members of the large group of boys of 
ago 10 in that year would, on an average, survive 67 
years, if the death rates at each age of life remained 
unchanged as of 1940.’* 

CASES OF POISONING IN WAR PLANTS 

That tetryl, chemical relative of TNT, is producing 
thousands of cases of poisoning in war plants, is reported 
by the Journal of the American Medical Association. 

As production of explosives for the armed forces goes 
into high gear, an increasing number of poisoning cases 
are expected — odd cases of sickness with which the medi- 
cal profession has been unfamiliar in peace-time practice. 
Symptoms usually occur after the second or third week 
of exposure. They usually consist of loss of appetite and 
nausea, coughing or sneezing, nosebleed, and— most sig- 
nificant of all — a characteristic inflammation of the skin. 
Anemia is also present in a good many cases. Yellow 
coloration of the skin of these war workers is not a symp- 
t(jm, but merely a staining of the skin. 

Observations made on 1,258 cases by Ur. Leon J. 
Witkowski, Ur. C. N. Fischer and Howard U. Murdock, 
of Chicago, reported in the Journal j emphasize that the 
reactions are not only local, but affect the system as well. 
Of th(i war plants investigated where tetryl is processed 
about 23 per cent, of the workers were affected. 

Although many workers were found to eventually de- 
velop a tolerance to the explosive after a number of weeks, 
the illness is not to be neglected. Physicians have al- 
ready devised measures to protect health and avoid lost 
time in the war effort. 

The physicians making the report emphasize the neces- 
sity of controlling the tetryl dust found in tfce plant 
atmosphere. This may be aided by conducting certain 
operations in stnaU closed rooms separated from the rest 


of the plant. Cleanliness, ventilation, and temperature 
below 72 degrees Fahrenheit, are also important. Dietary 
measures, which have been recommended by some, eon^^ 
sisting of taking milk or vitamin C, do not appear to bo 
of great value to date. Lotions and ointments have been 
successfully used by physicians to allay the skin infiam- 
mation and the anemia is controlled by standard methods 
of treatment. 

Use of great quantities of tetryl in certain defense 
areas has introduced a new occupational hazard— a chal- 
lenge that can be met, when symptoms are first noticed, 
by cooperation of the workers and industrial medicine. 

BUTYL RUBBER TIRES 

Butyl rubber tires in actual tests on New Jersey hi^- 
ways have shown a life of 20,000 miles if kept below a 
maximum of 40 miles an hour, was reported by J. P, 
Haworth and F. P. Baldwin, of the Esso Laboratories, 
before the Buffalo mooting of the American Chemical 
Society. 

Some plants for the production of this type of rubber 
are already in production. Others are under construc- 
tion. By a year from this fall the total production of 
butyl rubber will reach an annual rate of 130,000 tons. 

Possibilities of * Hailor-made ’ * rubber for the different 
parts of a tire were pointed out. In the average light 
car tire, weighing about 12 pounds, only about four 
pounds is in the conspicuous part, the tread. Require; 
meats for tread are different from those of side wall, and 
these in turn differ from those of carcass and inner tube. 
Synthetic rubbers can be given properties to suit the uses 
to which they will be put, which is not possible with nat- 
ural rubber. 

Perbunan, a highly specialized kind of synthotie rubber 
made of butadiene and acrylonitrile, was described by 
three other chemists of the Esso Laboratories, R. A. Moll, 
R. M. Hewlett and U. J, Buckley. Acrylonitrile, a deriv* 
stive of ethylene, comes, like butadiene, from oil and 
natural gas. One of its ingredients, hydrocyanic acid, 
can also be manufactured out of natural gas plus nitro^ 
gen from the air. 

Perbunsn’s special claim to consideration is its high 
resistance to oil and gasoline, which makes it well adapted 
for use in self -sealing tanks for fighter planes, linings 
for filling-station hose, gaskets for oil pumps, and any 
other jobs involving exposure to oil. 

It is also highly resistant to wear and quite resilient. 
This would moke it an excellent tire rubber; but it i» 
difficult to handle in manufacturing processes, so that ita^ 
cost is high — somewhere between two and three 
that of natural rubber. It should, however, make excel- ^ 
lent tread blocks for tanks, a use that does not involve; 
so much hand work as the preparation of tires. — ^FEAKKi 
Thon*. ' ^ 

ITEMS - 

This volcanic structure of the Galapagos Islands off tbe; 
coast of Ecuador, now occupied by Amerkan troopti^ 
provides natural harbors. In spite of i|i namo, 

Harbor, on the coast of Indefatigs^le Xidithd, is said 
geologists to be a safe and excellent approach to the 
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the Galapagos acquired vital importance os a 
Pacific, base for protection of the Panama Canals they 
had long been an historic spot frequented by zoologists. 
It was here that Charles Darwin ^s famous idea occurred 
to him, like Newton and the apple. Only in Darwin’s 
case, it was the sight of strange, unique forms of plant 
and animal life — giant turtles and uncouth sea lizards — 
which crystallized his theories of evolution through nat* 
Ural selection. Sixteenth-century Spanish navigators were 
so impressed by these giant turtles, often four feet long, 
that they gave the islands the Spanish name for *Hor- 
toise. ” Since the nearest relative to the Galapagos tor- 
toise is a fossil found in Cuba, geologists believe the 
islands were once part of Central America, oven though 
they are now 600 miles west of Ecuador, in South Amer- 
ica. They are composed of twelve large, and several 
hundred small, islands, with many volcanoes still actively 
erupting on their shores. 

Smokeless powder and synthetic rubber can bh made 
cheaply and abundantly, using alcohol from watery wastes 
now poured down the sewer. The economics of the 
method, which by-passes the expensive distillation proc- 
ess, werfll’ explained before the Buffalo meeting of the 
America^ Chemical Society by Dr. Donald F. Othmer and 
Dr. R. L, RatclifFe, of the Polytechnic Institute of Brook- 
lyn. Waste liquors from paper mills and other industrial 
plants, as well as sawdust, straw, cornstalks and other 
agricultural wastes, contain sugars capable of being fer- 
mented into alcohol. But the solutions are so thin and 


watery that the fuel needed for distillation is worth more 
than the alcohol that could be obtained. Key to the rid- 
dle is fusel oil. Fusel oil dissolves alcohol but will not 
mix with water. So this toper’s enemy is put to work 
getting the alcohol out of the watery wastes. Subse- 
quently a chemical . divorce between the alcohol and the 
fusel oil is arranged. A similar use of fusel oil can be 
made in getting acetone and other valuable industrial 
solvents out of solutions until now considered too thin to 
be profitably worked. 

Hope of controlling at least to some extent future in- 
fluenza epidemics that may add to the horrors of war 
appears in a report to the American Medical Association 
by Dr. Joseph Stokes, Jr., and Dr. Werner Henle, of the 
University of Pennsylvania Medical School, A vaccine 
protected 43 out of 44 boys who were directly exposed 
to influenza. They inhaled through aviation oxygen 
masks a vapor of fluid from hen’s eggs that contained 
a strain of influenza A virus. These germs were freshly 
isolated from a baby who had died with an overwhelming 
influenza infection. But only one boy cauglit the dis- 
ease. Of 28 unvaccinated boys who breathed this same 
influenza germ-laden vapor, ten had attacks of influenza. 
The vaccine that gave such striking protection might not 
bo able to stop an epidemic of influenza, even if it were 
possible to vaccinate the entire population. The vaccine 
protects against influenza A but there are other types of 
influenza that occur in epidemics against which the vac- 
cine could not give protection. 
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Physical Science 

The^'PartScIcs'^of Modern Physics 

The material essential to an appreciation of modern physics and the 
newer concepts of atomic structure ia presented in this text in a clear, 
intelligible manner. 

By J. D. Stranathan. University of Kansas 

Musical Acoustics 

This book presents an accurate modern survey of the principles of 
acoustics as they apply to the production of musical sound by the voice 
and by various musical instruments. 

By C. A. Culver. Carleton College 

Collega Physics — 3rd Edition 

This eminently successful text especially meets the needs of the 
modern student m colleges of liberal arts and sciences. Incorporating 
helpful stwgestions of teachers who have used former editions, the third 
edition oners an improved arrangement of topics and new and more 
extensive problems. 

By A. L. Foley. Indiana University 

Survey of Physical Scianca 

Distinguished by clarity of expression, scientific accuracy and an 
axcellent choice of subject matter, this text presents well organised 
material for a comprehesalve and balanced course. l*aboratory experi- 
ments are included. 


By P. McCorkls, State Teachers College, West Chester, Pa. 
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AGRICULTURAL SCIENCE AND THE 
PEOPLE’S WELFARE" 

By Dr. E. C. AUCHTER 
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I AM going to talk to-day not as a citizen of one 
country addressing the citizens of other countries, but 
rather as one scientist talking to other scientists. The 
concepts and methods of science, including our own 
agricultural sciences, are still international; they cut 
deep under the conflict that has now spread over the 
world. And the faith of science is international ; it is 
that the truth, which science is forever seeking, must 
ultimately prevail. If it does not prevail nowj it is 
partly because we do not yet know enough of the 
truth and not enough people are convinced, or even 
aware, of that which we do know. Meanwhile the 

1 Address given at the Second Inter-Anaorican Confer- 
Cttoe of ^Agriculture, Mexico City, July 6, 1948, 


scattered fragments of truth that science has dis- 
covered can be perverted, and are perverted, to eruel 
and brutal ends — as when modern twhnology, a clean- 
cut product of science, is used to bring whole peoples 
under the domination of a small group of power- 
hungry men and to destroy millions of human beings. 

But I think there is not a scientist in this audience 
who would not agree that this is a perversion, and who 
does not feel horror and shame, deep down in hLs being, 
that science is so perverted. It is not what we, as 
agricultural scientists, want. We want to do every- 
thing we can to prevent tliis kind of perversion in the 
future. We want science to be used to serve the wel- 
fare of the people of the world. We know that it is a 
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powerful tool to advance human welfare. It can help 
us to feed, clothe and house ourselves better than the 
‘human race us a whole has ever done in the past — 
^and to be healthier and stronger and saner — and to 
adjust ourselves better to our environment, and to 
one another os individuals in a society. Science can do 
these things by helping us to know the truth about 
the world in which we live — and about ourselves as hu- 
man beings. “Ye shall know the truth, and the truth 
shall moke you tree.” The fundamental faith of sci- 
entists has never been better expressed than in those 
simple words, spoken two thousand years ago. 

In spite of all the shortcomings of our knowledge, 
we know enough to-day so that we should be far 
freer than we are of want and misery, suffering and 
fear. Our duty as agricultural scientists, then, is 
threefold: First, to keep on everlastingly seeking for 
more of the truth, each of us in that field in which our 
particular work lies ; second, to see to it that whatever 
truths we discover become as widely known as possible ; 
and third, to advance the use of these truths for human 
well-being. 

Sometimes I think we are too modest about that 
second duty ; we hesitate to talk about our discoveries 
lest it sound like boasting, with the result that they are 
sometimes neglected or forgotten and, like Mendelism, 
have to be rediscovered. And we are often too timid 
about the third duty. We feel that our job is to dis- 
cover the facts and that the job ends there. Some 
scientists feel that they are not concerned, as scientists, 
with how, when or where the facts are applied. The 
result is that they may be misapplied, even com- 
pletely distorted — and science gets the blame, I do not 
say that we can entirely prevent this; I know wo can 
not, because all the scientists in the world are relatively 
a small handful of people. But we can help to pre- 
vent it by taking a much stronger, more positive 
interest in the use made of science by society. 

Who should take this interest more than the scien- 
tists? After all, it is our work that is used; it plays 
an enormous part in forming the physical environment 
and the mental atmosphere of our time. We have the 
strongest motives for seeing that it is used as rai- 
veraally as possible to create better conditions for 
human beings. And what is even more important, to 
make all of us better human beings — wiser, more 
understanding and more tolerant because we see more 
of the truth. 

This need has now become critically urgent because 
we are at a turning point in human history. We must 
build a post-war world *that will not be torn apart 
every few decades by its own inner strains and stresses. 
We must do this or face a future more destructive than 
even we of this generation can conceive. The time has 
come when no scientist can ait any Idnger in a nioe 


ivory tower, believing that the truths of science by 
their very nature are something apart from the practi- 
cal affairs of menY There will be no one even to dis- 
cover what these truths are if all the ivory towers are 
blown up by bombs and their occupants are shot by 
firing squads. That is what we do not intend to permit. 

Such thoughts as these are in all our minds ; they are 
a sort of undercurrent in our work in this year 1942. 
But our immediate concern, of course, is with the 
everyday problems that face us as agricultural scien- 
tists, and my object is to discuss some of the broader 
aspects of these problems. 

Agricultural Soxknck Now Faces a Huge Task 

Agricultural science is bound to find itself in a 
strengthened position as a result of recent events. A 
short while ago some people felt that it bad done its 
work only too well ; it had enabled farmers to increase 
production to the point where they could no longer 
dispose of all they produced at a profit. Actually, of 
course, this was simply another proof of the great 
power of modern technology. Give it a job to do, like 
making two blades of wheat grow where none ever 
grew before or enabling one man to do the labor of 
five, and it will do the job. Meanwhile, society, in- 
cluding our system of distribution, has to be so ordered 
that hungry people are able to get the bread — or any 
other product — that modern technology can produce in 
abundance. We can not create a powerful tool like 
technology and then try to throttle it with old-fash- 
ioned forms and ideas. We have to use science to 
advance along the whole front — or else go backward. 
And once we start going backward, we run a grave 
risk of returning to something like barbarism. 

To-day there is no doubt in any one^s mind about the 
need for science in agriculture. Vast armies have to 
be fed, clothed, housed and kept healthy. Our allies 
need enormous quantities of agricultural products. 
Our industrial workers must be well nourished to 
produce efficiently. The purchasing power of con- 
sumers has increased. Imports of critical commodities 
have been cut oif ; we must produce them in the Amer- 
icas or create substitutes. And meanwhile there is a 
shortage of agricultural labor in the United States 
which must in part be 'made up by technical pro- 
ficiency. None of these problems can be solved without 
making full use of all we know about scientific methods 
— and finding out as much more as we con as quickly 
as possible. 

Nor will the present emphasis on agricultural sci- 
ence end with the end of the war. We shall still have 
a very big job to do. Much of Europe is starving and 
in ruins. Asia, Africa, Australia have all suffered in 
greater or leas degree from the blight of war. Im* 
mense areas and millions of people will need to be re* 
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habilitated. To rebuild an exhausted world will 
necessitate making full use of agricultural science. 

At no time have we been faced by so great a chal* 
ienge. To meet the situation adequately will require 
the best we have to give in the way of energy and 
brains. The wisdom and foresight we apply to our 
work during the war and post-war period of world 
emergency will be influential not only in having the 
value of agricultural science fully recognized for a long 
time to come but in actually shaping the world. 

What are some of the things we need to do in con- 
ducting our research to meet present needs and lay 
the foundation for a better future 1 

Thb Need foh Maximum Efficiency 

For some time my own task and that of several of 
my associates has consisted mainly in following 
through on a few urgent problems connected with the 
immediate needs of the war. Getting started on the 
production of Hevea rubber in South and Central 
America and of guayule rubber in the Americas and 
exploring the possibilities of other sources of natural 
nibber that could be grown in the Western Hemisphere 
is one of these problems. Working out processes for 
making synthetic rubber substitutes from agricultural 
products to help meet the present emergency is an- 
other. Still another is the speeding up of new ways 
of processing and packing foods to save shipping 
space and still supply the demands of overseas ship- 
ment and our armed forces, and to make up for the 
shortage of tin formerly used in cans and now di- 
verted to military needs. Another has been to develop 
Western Hemisphere sources of itnportant drugs, 
fibers and oils which we formerly received from the 
Orient. 

These are jobs that have to be done as quickly as 
possible. They have meant working under pressure, 
concentrating scattered research facilities and person- 
nel on a single problem and reducing what we call red 
tape — the ponderous procedures of government agen- 
cies — as much as we can in order to get quick results. 

This suggests the first point I want to bring out 
in connection with agricultural research as a whole. 
We need to make a critical study of our research 
procedure to see where we can do more of this kind 
of thing — cut comers wherever possible, eliminate 
slow and cumbersome procedures that have grown 
up as agricultural science became divided into more 
and -more special compartments, and bring people 
together for quick, common action. We scientists 
have had our own ways of doing things, very thor- 
ough but sometimes rather slow ways, and we were 
not going to let any one who did not know the ne- 
cessities of science interfere with them. There are, 
of course, many things that can not be speeded up 


in scientific research; but I am convinced that there 
are also places where we can rid ourselves of excess 
strip down to a more clean-cut basis 
that will enable us to proceed faster and more effi- 
ciently. This is the time to do it. We can not afiord 
to be slow in meeting the problems of human welfare 
that face us all with increasing urgency. 

We Should Lead as Well as Follow 

There is a second point of quite an opposite kind, 
however, in connection with this war work. We must 
beware of the temporary pressure of public opinion — 
which operates very strongly on a public research 
agency — to drop certain projects or certain lines of 
work that seem to us very worth while. I am reminded 
of this particularly in connection with the work on 
natural rubber. The Bureau of Plant Industry in our 
Department of Agriculture has been studying the 
sources of natural rubber for the Western Hemisphere 
for many years. As far back as 1921 our scientists 
foresaw the situation we have to-day. ** Suppose,^* they 
said in effect, “we were to be cut off from the supplies 
of rubber in the Far East; we ought to be ready to 
produce it nearer to our own doorstep. Otherwise we 
jnight find ourselves in a very serious situation at a 
critical timp.” 

This caution undoubtedly seemed far-fetched to a 
good many people, and there were unquestionably 
sound economic arguruents against developing natural 
rubber here. Perhaps the scientists seemed like 
dreamy, impractical fellows. Nevertheless, they kept 
on studying rubber-bearing plants, doing what work 
they could, even if it was only a modest amount. It 
was this far-sightedness that has enabled us to go 
ahead rapidly with the present Hevea project in South 
America and the guayule project in the Americas. 
These ^‘impractical” scientists laid the groundwork for 
what we are doing to-day. 

The point is that the scientist is often the shrewdest 
judge of what needs to be done in his own field. In 
this case, even though there was no immediate need to 
develop sources of natural rubber in our part of the 
world, he knew how long it takes to breed and evaluate 
rubber plants, and find out where they will grow best, 
and work out the best methods of growing them in a 
new environment. “Let us be prepared,” he said, “at 
least to the extent of knowing how to do the job if we 
have to.” We can see now that he was right. 

The lesson, so far as agricultural research in general 
is concerned, is that the research agency should carry 
along certain projects when it is convinced, after rigid 
self-examination, that they have an insurance value 
for^he future, even though they may not have popular 
appeal at the time. The research worker must do more 
than follow the trends of current events; he also has/ 
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a reaponsibiiity as a leader who looks ahead. Where 
scientiflo work is closely and directly tied up with the 
public welfare, as ours is, this responsibility is 
especially great If we exercise it wisely, we can be 
sure of public approval in the long run. 

The Need for Freedom: of Inquiry 

Closely related to this point — the need to carry along 
certain projects whether or not they seem to have 
immediate value — is the question of carrying on basic 
research. 

Many people think of basic research as purely theo- 
retical; they are unable to see, for instance, that it has 
any practical bearing on farm problems. ‘‘Why 
spend time and money on it,” they ask, “especially in 
a critical period like this?” To the scientist, the 
answer is simple: The whole progress of science de- 
pends on filling in the gaps in our knowledge of the 
nature of things. To the layman, however, it is not 
80 obvious that much of the structure of ntodern sci- 
ence, with its vast number of practical applications 
in our daily lives, is based on a comparatively few 
fundamental discoveries. 

In the case of basic research, we can seldom tell in 
advance what these practical applications will be; we 
simply know that we are on the trail of a fact which 
explains something not previously understood. But 
once the fact is established, the practical applications 
— sometimes very surprising ones—are likely to turn 
up in abundance. Three cases in our own work occur 
to me because they are very recent. 

It has been known for a long time, of course, that 
plants respond among other things to temperature and 
also to intensity of light. A few years ago it was dis- 
covered that they also respond to length of day. After 
this fundamental discovery was made, a good deal of 
experimental work was carried on to find out the 
nature of the responses, and many important facts 
were uncovered, the upshot of which is that the growth, 
flowering and fruiting characteristics of many plants 
— including many of economic importance in our agri- 
ciilture — vary with variations in the length of the light 
period to which they are exposed. 

Originally this may have seemed like an interesting 
botanical fact not of great practical importance. But 
note some of the developments to which it has led. 

Instead of expensive and lengthy field experiments, 
we can carry out comparatively inexpensive experi- 
ments in a greenhouse, under controlled light and other 
conditions, which show the range of adaptabOity of 
various kinds of plants ; and on the basis of these ex- 
periments we can predict with considerable certainty 
what plants will do well in a given locality. If certain 
varieties of plants prove not to be well a^pted to the 
day length ^d other conditionB there, we can brerf 


varieties of high quality and great uniformity that will 
be adapted. 

We used to be almost entirely dependent on Europe 
for our supply of sugar-beet seed. By determining 
the rather exacting temperature requirements for seed 
production by sugar beets, we were able to find locali- 
ties in our own country where large crops of seed could 
be produced. In fact, we now save a great deal of 
time and labor by growing the beets for seed as a 
winter annual, the cycle being much like that of winter 
wheat. Not only are we independent of European 
sources, but the seed we produce is better adapted to 
our conditions than that from Europe because it has 
been bred for resistance to the plant diseases pre- 
vailing in our country. In the breeding work, light 
exposure as well as temperature is manipulated in the 
greenhouse so that we can bring our selections to the 
seeding stage in the minimum time. 

There are many otlier practical applications of this 
essentially botanical discovery about the nature of 
plants. Onion varieties can be found or bred that will 
produce bulbs in a short-day region, others in a long- 
day region; likewise strawberries that will fruit 
abundantly in our long-day northern areas, others in 
the short days of our South. The same thing is true 
of other agricultural crops. Florists can hasten or 
delay the flowering of plants simply by controlling the 
light period in the greenhouse. And so on. All this 
means a better adaptation of production to the needs 
of both producers and consumers in a given area. 

If I had more time, I would like to go into this 
matter in greater detail. For example, it was found 
recently that a few minutes of exposure to light near 
the middle of the dark period gave results similar to 
those from a full exposure. Grafting a single leaf of 
an Agate soybean, which blooms readily under long- 
day conditions, onto a Biloxi soybean, which requires 
a short day, enabled the Biloxi also to bloom under 
long-day conditions. Such facts as th^e open up 
fascinating fields for new explorations in plant 
chemistry and physiology. 

The discovery of growth-regulating substances, gen- 
erally called plant hormones, is another example of 
basic research that is now giving practical results. 
We carried this work along quietly for several years, 
treating various parts of plants — roots, stems, buds 
and flowers — ^with many different substances, some of 
which had marked effects of great theoretical interest; 
in some cases the natural behavior of the plant was 
completely altered^ In the course of these^'experi- 
uients it was found that apple trees treated with a very 
dilute hormone solution ironid hold their fruit without 
dropping it far beyond the normal period. As a 
sulty^hormone sprayinj^ of apples is already :h^mixi^ 
a standard on^i^ praotice that proroim to he o| 
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immense value to producers in preventing the dropping 
of fruit before it has reached good sise and color. 
This single application should save far more than all 
the money spent on all our hormone research. Yet it 
was not even dreamed of in the beginning of the re- 
search work ; in fact, it was simply one of several by- 
products of the research job. I think we can say 
confidently that there will be many other practical 
applications of this work. One of them, already of 
considerable value, is the use of hormones to stimulate 
root development iij cuttings of plants that ordinarily 
root with groat reluctance. Another, so far tried only 
experimentally, is the dusting of blossoms to obtain 
fruit of better quality with such plants as the tomato. 

The third example I want to mention briefly is 
waxy corn. In the course of research on the genetics 
of com, a plant was developed with a peculiar waxy 
quality in the starch of the endosperm. It^was of no 
practical use whatever, but because of its theoretical 
interest it was not discarded but carried along by the 
breeders. Now this curious corn promises to be of 
great value as a substitute for tapioca starch, the 
supplies of which have been cut off by the war. 

The examples I have used have all come from the 
plant field, but similar ones could be given in practi- 
cally every other field of agricultural science. Time 
permits mentioning only a few coses in which basic 
research has played a part in one way or another, 
though not always in as clean-cut a fashion as in the 
illustrations already mentioned. 

In the animal-disease field, there is the discovery of 
phenothiazine as an anthelmintic. One of the re- 
markable things about phenothiazine is that it is ef- 
fective for a considerable range of internal parasites 
in various classes of animals, whereas most anthelmin- 
tics are quite specific and limited in their usefulness. 
In addition, it can be administered more easily and 
conveniently than most anthelmintics. All in all, 
phenothiazine promises to be one of the most valuable 
aids we have in combating worn parasites, which as 
you know are a major enemy of livestock production. 
As part of the background of this development there 
were years of patient work studying the effects of 
parasites in the animal organism and testing many 
different kinds of drugs for their anthelmintic value. 

Similarly, in our modem insect control work, there 
is a background of studies in the life histories of in- 
sects to determine at what points each one is most 
vulnerable to attack, as well as detailed studies of the 
physiology and functioning of the insect organism, 
especially in relation to the effects of various poisons. 

In animal breeding, we are engaged in a major 
project to increase the production of our dairy herds 
by the wide-spread use of tested and proved sires. 


This is an undertaking of very large scope, and it 
would never have been started if our breeders had not 
been convinced, on the basis of a long, careful study 
of the fundamental genetic problems involved, that it 
could be successfully done — ^and that it would result 
in very worth-while economies in milk production. 

Fundamental researches in the genesis of soils led 
to the development of the principle of ionic exchange 
or ^*base exchange.” The practical results have been 
numerous and far reaching. We can now apply lime 
to acid soils accurately according to the needs of dif- 
ferent crops and combinations of crops. Even more 
important, we can control irrigation much better. The 
formation of puddled alkali soils can be prevented, and 
alkali soils can be reclaimed through chemical treat- 
ments and the control of irrigation water and drainage. 

In the field of human nutrition, there have of course 
been many interesting developments in recent years. 
One of them of particular importance to all of us in 
agriculture is based on what was essentially a piece of 
biu5ic research in the dietary habits of large numbers 
of individuals, families and economic groups. ^Out of 
this has come a method of determining the nutritional 
status of whole segments of a population. This is 
immensely valuable not only in production planning 
but also in what I might call the statesmanship of hu- 
man well-being. Before we can raise the nutritional 
level of a population or a group, we must know where 
they stand and what improvements need to be made — 
and this information has not hitherto been available. 

In all these cases, either basic research precedes the 
practical api)lications of science, or a certain amount 
of this kind of research is found to be necessary some- 
where along the line to clear up obseuritios that block 
further progress. As public service agencies, our agri- 
cultural research institutions exist primarily to help 
agriculture solve practical problems. But the point I 
am making is that in research there is no single road 
to practical results. If we keep our eyes constantly 
and exclusively on what seem to be immediate needs, 
we miss some of the richest fruits of scientific work — 
the fruits that grow from the discovery of important 
fundamental facts. 

This is not to say that we do tiot need to use good 
judgment in the choosing of research projects in a 
given program. We need to use the best possible 
judgment. But in the last analysis, it should be the 
judgment of scientists. This is the essence of scientific 
freedom or freedom of inquiry. 

Perhaps that is what it gets down to— freedom of 
inquiry. This freedom is denied whenever an effort 
is made to use science solely for the support and 
aggrandizement of a special group. In the long run 
this is a terrible mistake. Freedom to explore all kinds 
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of facts wherever they may lead is absolutely necessary 
if science is to advance human welfare. It is a freedom 
worth fighting for. 

The emphasis I have given to basic research and 
freedom of inquiry does not mean that we should p^y 
any less attention than we do to homely experimenta- 
tion directed toward solving everyday problems. On 
the contrary, most of our time will necessarily be spent 
on this kind of work. After the basic facts are dis- 
covered, tliero is always an immense amount of what 
might be called best-way research to be done. What is 
the best way to prune fruit trees? What is the best 
way to meet the mineral requirements of livestock? 
What is the best way to cook vegetables so they will 
retain their vitamins? The number of such problems 
is endless, especially since in every case the best way 
varies under different conditions of cost, available 
equipment, environment and final result desired. To 
determine all these beat ways means carefully con- 
trolled, systematic experimentation, demanding much 
patience and frequently a great deal of ingenuity. 

CoOBDlNATION IS NeEDKD 

The next point I want to emphasize is the need for 
coordination, briefly touched on earlier in these re- 
marks. 

I don’t know how it may be here in Mexico City, 
but in the city of Washington, this period might well 
be called the Age of Getting Together. I have never 
seen so many gatherings of different groups to discuss 
urgent needs and decide on combined action to meet 
them. They are so numerous, in fact, that I sometimes 
feel as though I were not doing anything else but 
attend conferences. 

This has its drawbacks, but it is a sign of the times. 
In a time of common peril, separate groups tend to 
pull together and act as one group to achieve a single 
aim. 

We in the agricultural sciences are feeling this in- 
fluence very strongly. It is a good influence. I hope 
and believe that we are at the beginning of a new 
time of closer cooperation and better integrated plan- 
ning. Many of us have given lip service to this prin- 
ciple in the past, but we have carried it out only in 
a partial, half-hearted way. From now on we will be 
compelled to carry it out much more vigorously and 
wholeheartedly if we are to solve the pressing prob- 
lems of the public welfare. 

In the ordinary course of events, an agricultural 
problem might be tackled something like this: Perhaps 
the chemists sec the problem first and approach it 
from the chemical standpoint. They work along for 
a couple of years and then And that there is a 
bacteriological aspect. The bacteriologists work on 
this for a few years, and discover that there ia an 


entomological problem mixed up in it. After the 
entomologists have worked for a while, some one finds 
that the home economists should be brought in. Mean- 
while each group works strictly along its own bureau 
or departmental lines, jealously guarding its bureau- 
cratic prerogatives and fearfid that the others will 
trespass on its ground. Perhaps at the end of ten 
years, the problem is finally solved. 

Why not get the chemists, the bacteriologists, the 
entomologists and the home economists all together in 
the beginning and have them working simultaneously 
on parallel aspects of the problem, instead of end to 
end, separately and in sequence? In that way the job 
might be done in two or three years instead of ten. 
This is what we are doing now with more and more of 
our problems. The method is not new, of course, but 
its use is being accelerated by the conditions we all 
face to-day. We still have much to learn about this 
kind of integration, but as it is extended over larger 
areas of our work, the possibilities seem to me stimu- 
lating and inspiring. 

I should like to mention briefly a research project 
that may serve as an example of the sort of coordina- 
tion I have in mind. 

As part of the background of this project, three 
facts are especially important. (1) Most agricultural 
research with crops has had as its ultimate object the 
production of the greatest quantity of a given product 
of a high market quality from a given acreage. (2) 
Recent work in the field of nutrition, however, has 
developed hitherto unknown facts which give us a new 
understanding of nutritional quality and its immense 
importance for human well-being. (3) There is ample 
evidence that food and feed plants grown on soils 
deficient in certain minerals — ^iron, copper, manganese, 
cobalt, phosphorus, for example — fail to supply 
enough of the deficient minerals to maintain good 
health. Human beings living on these foods suffer 
from serious physical disabilities ; animals nmy actu- 
ally die by the thousands. 

These facts raise important questions : To what ex- 
tent would it be possible for us to improve and insure 
high nutritional quality in food and feed plants as an 
objective in agricultural production, in addition to our 
older standard objectives of quantity and market 
quality? And how can health and human welfare 
be improved by adopting such objectives? 

Recently, in cooperation with many states, we es- 
tablished a nutrition laboratory on the campus of 
Cornell University, in the State of New York, to study 
this question. 

As you will readily see, it breaks down into a good 
many different parts because there are many things 
that may affect the nutritional quality of both crop and 
livestock products. For instance : 
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What does climate have to do with the vitamin or 
mineral content or other nutritional factors in the case 
of such farm products as vegetables, fruits and grains? 
What variations are due to differences in soOT What 
effects do soil amendments, such as fertilizers, have? 
What are the effects of other agronomic practices 
besides the use of fertilizers? Do different varieties 
of the same plant vary significantly in nutritional 
quality? If so, to what are the differences due — and 
would it not be possible to breed plants with superior 
nutritional value? 

We have hardly more than begun this work, but so 
far I think we can say definitely that it will be possi- 
ble to breed some plants at least that will have uni- 
formly superior nutritional quality so far as their 
content of vitamins and minerals is concerned. That 
is not the point here, however. The point is that this 
project necessarily involves simultaneous work by 
scientists in many fields. We have brought into the 
picture outstanding experts in human and animal nu- 
trition, in soils, in plant breeding, in plant physiology, 
in home economics and in jmblic health problems. 
Each has vital contributions to make on different 
aspects of the whole project. As a result, I believe 
that we shall avoid the common danger of going too 
far in one direction while missing something of great 
importance in some other direction. The whole proj- 
ect, to my mind, is an excellent example of cooperative 
research focused on a common objective that not only 
has great scientific interest but should make a real con- 
tribution to human welfare through better nutrition. 

We Need Social Awareness 

The final point, which I wish to emphasize again, 
is the need for research workers to be very much aware 
of the relation of their work to the problems of human 
welfare. 

We have perhaps taken this too much for granted. 
Science has accomplished so much in the modern world 
— its achievements are so evident all around us in the 
form of new psoducts and new modes of comnnuiica- 


tion, transportation, manufacturing, and so on — ^that 
we assume that of course it contributes to human wel- 
fare. 

Yet we have been faced by the stark facts of poverty 
and unemployment in the midst of plenty — ignorance 
in an age of enlightenment — and finally, total war, 
meaning total destruction, in an age supposed to be 
dominated by science, which is essentially a builder and 
not a destroyer. 

Can we, as scientists, look at the world to-day and 
say we have done all we could to make our work 
contribute to human welfare? Have we not been 
rather naive in a.ssuming that our job was to do the 
particular piece of research in front of \is, irrespective 
of how the results were used ? 

A discussion of these questions would take me very 
far afield. I am raising them simply to suggest that 
it is part of our business as agricultural scientists to 
try to understand and as far as possible anticipate 
human needs— social and economic needs— in our work. 
To take an immediately pressing example — ^what is the 
world going to be like after this war? How can the 
enormous productiveness of science be put to work to 
make it a better world to live in than the one before the 
war? How can we direct onr work as scientists to 
prevent wars and to create peace, plenty and op- 
portunity for far more of the world^s people? Those 
are the kinds of problems we must face in our thinking 
and planning. There is no question but that the view- 
point and method of science can be a powerful factor 
in solving them. 

The agricultural research institutions of the Amer- 
icas constitute, in the aggregate, a very large body of 
scientific facilities and skilled personnel. Our big 
job in the years immediately ahead is to use our com- 
bined power and vision for the welfare of human- 
ity — and when I say our, I mean those of us who 
work in the natural sciences as well as the economists. 
If we make this the unswerving intent and purpose 
behind our work as agricultural scientists, I am sure 
we shall find the means to contribute a great deal to a 
brighter future for nmnkind. 


SCIENTIFIC EVENTS 


RECENT DEATHS 

Dr. Hector Russell Carveth, electrochemist of 
Niagara Falls, N. Y., died on September 7 of injuries 
sustained as the result of the explosion of a cement 
*'ank. He was sixty-nine years old. 

Dr. John" Arthur Wilson, consulting chemist, 
New York City, president of John Arthur Wilson, 
Inc., died on September 17, at the age of fifty-two 
years. 


Daniel A. Lehman, professor emeritus of matlife- 
niatics and astronomy of Goshen College, died on Sep- 
tember 8, at the age of eighty-two years. He hod 
been a professor at the college since 1906. 

Sib John Macpherson, emeritus professor of psy- 
chiatry in the University of Sydney, died in England 
on August 3.4 in his eighty-fourth year. 

Nature reports the death at the age of seventy-three 
years of Dr. Kurt Brandenbux^, professor of special 
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pathology and therapy at the University of Beriin, 
editor of the Medizinische KUnik; and of Sir Montagu 
Sharpe, K.C., the well-known ornithologist, chairman 
of the Council of the Royal Society for the Protection 
of Birds, who died on August 23, at the age of eighty- 
five years. 

THE AID OF SCIENCE IN PRODUCTION IN 
GREAT BRITAIN 

In order to ensure that the fullest use is made of 
scientific and technical resources in the field of pro- 
duction, the British Minister of Production, accord- 
ing to The Times, London, has appointed W. A. 
Stanier, chief mechanical engineer to the London Mid- 
land and Scottish Railway; Dr. T. R. Merton, trea- 
surer of the Royal Society, and Dr. I. M. Heilbron, 
professor of organic chemistry, Imperial College of 
Science and Technology, to his staff in the capacity 
of full-time scientific advisers. The official statement 
reads : 

The field of activity of those advisors will be co-exten- 
sive with the responsibility of the Minister of Production. 
They will keep in close touch with the scientific advisers 
of the Service and Supply Departments, and will be avail- 
able to assist the departmental organizations of scientific 
research and technical development. They will not super- 
sede the departmental organizations, which will, for in- 
stance, continue to be roaponsiblo for the examination of 
new inventions and technical suggestions in their own 
fields. 

They will be responsible to the Minister of Production, 
but will work imder the immediate supervision of the 
Lord Privy Seal, acting on his behalf. 

These appointments have boon made with a view to 
completing the existing organization for scientific research 
and development which has been carefully built up over 
a number of years and operated with outstanding efiS- 
ciency. 

The Government has reviewed the whole position in the 
light of recent represontations, and has decided that the 
creation of the post of Minister of Production affords 
the opportunity for this further measure of coordination 
which the Government believes will be to the national 
advantage. 

THE SECRETARY OF THE ZOOLOGICAL 
SOCIETY OF LONDON 

According to The Times, London, the secretary of 
the Zoological Society of London, Dr. Julian S. Hux- 
ley, has written to 11. G. Maurice, vice-president and 
chairman of the council, resigning the secretaryship 
of the society and membership of the council. His 
letter is as follows : ^‘1 am writing to ask you to trans- 
mit to council my resignation as secretary to the so- 
ciety and member of eouneii. I am sorry to have to 
do this, but as I had associated myself with the in- 
formal eommittee, and as the fellows have now voted 


against their nominees, I feel that no other course is 
open to me. Apart from this, I regret that there no 
longer exists that measure of mutual confidence and 
general agreement between myself and council which 
would warrant rny continuing to hold the post of 
secretary. I am, of course, taking steps to find alter- 
native accommodation, and shall vacate the ofiScial 
flat as soon as I have done so. In view of the mis- 
apprehensions which still exist concerning my own 
position, I am sending a copy of this letter to the 
press.” 

Dr. Huxley's resignation was received by the coun- 
cil of the society at their meeting on August 26, and 
at the meeting of fellows which followed, Mr. Maurice 
expressed his regret that “a man of such brilliant 
parts as Dr. Huxley should be of such restless genius 
as not really to fit in with the routine drudgery of an 
institution of this character.” The council's personal 
relations with Dr. Huxley had always been very 
friendly. 

Mr. Maurice announced that a resolution handed 
in at the annual general meeting advocating the estab- 
lishment of a committee of council members and fel- 
lows to inquire into the administration of the society 
had been accepted by the council. This committee 
would investigate the suggestion that the society's 
original charter, in existence since 1829, was in need 
of reform. Members of the committee would be ap- 
pointed at the next council meeting in a month's time. 

MEDICAL AID TO CHINA 

Hklen Kennedy Stevens, the executive director 
of the American Bureau for Medical Aid to China, 
writes to Science as follows; 

Apropos of Egbert H. Walker’s suggestion in the July 
17 issue that American scientists should save scientific 
publications for the future use of Chinese scientists whose 
own libraries have boon 4<^stroyed, may I inform your 
readers that the American Bureau for Medical Aid to 
Cliina, one of the participating agencies of United China 
Belief, for some time has been collecting text-books and 
journals for shipment to the Emergency Medical Service 
Training Schools in China and other institutions desper- 
ately in need of such literature. American physicians and 
institutions have boon most generous in donating texts 
and journals which those in charge of Chinese schools and 
hospitals have asked us to obtain. 

Unfortunately, now that the port of Rangoon and the 
Bunna Road have been cut off, and there ore such heavy 
demands upon the transport routes from India, it is inad- 
visable for us to continue to send books, but we are aend- 
ing texts and charts on micro -film, which go by air mail 
and may roach China less than a month after ^eir pnb* 
liention here. The film texts have the added advantage 
that, once arrived in China, they can be passed aroond 
from school to school. 

That &e Chinese have made good use ctf this ^ ^ 
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tnnity to keep up with the latest scientific developments is 
indicated by the fact that snlfaguanadine was used in 
the Chinese Army for dysentery before its use had became 
general in America. 

GRADUATE COURSE ON INDUSTRIAL 
HEALTH AND MEDICINE IN WAR 
TIME AT YALE UNIVERSITY 

As announced by Dean Francis G. Blake, the Yale 
School of Medicine will offer a graduate course de- 
signed primarily for physicians of Connecticut on 
^'Industrial Health and Medicine in War Time.*' The 
program will consist of twelve afternoons devoted to 
lectures and seminars by physicians and specialists 
nationally prominent in the field of industrial medi- 
cine. These meetings will be held on Wednesdays 
from October 7 through December 23. The course 
is under the joint direction of Dr. William T. Salter, 
professor of pharmacology; Dr. John R. Paul, pro- 
fessor of preventive medicine, and Dr. C.-E. A. Wins- 
low, chairman of the Department of Public Health. 
Dr. Winslow said, in commenting on the course: 

The growing importance of the field of indtistrial 
hygiene and industrial medicine has been evident in the 
country in general, and particularly in the industrial 
state of Connecticut. The demands for industrial physi- 
cians will increase, and the type of service that they 
will be asked to perform will be more exacting during the 
next few years. 

In these days, family life is centering more and more 
about industry. Therefore Industrial medicine will soon 
be required as a now specialty, and the doctor who can 
help both labor and management in the maintenance of 
a healthy working force will be more and more impor- 
tant. 

The men behind the guns constitute our first line of 
defense ; but they are helpless without a second line — ^the 
men and the women who make the guns. The fate of our 
country depends on both these groups. The men in ser- 
vice are rigorously selected and protected by every device 
known to medical science. The workers in war industries 
have often in the past been left to shift for themselves. 

Many urgent and complicated problems must be met by 
industrial physi^ans in these times. For example, women 
are replacing ^em In various types of defense work. 
What will be the physical result f How far can average 
women be adapted to fatigiiing and trying tasks? Like- 
wise, defense plants may be subjeoted to concentrated 
attack by raiders or saboteurs. In planning for such 
possible emergencies the industrial physician must be 
prepared to play an important part. Furthermore, in 
order to maintain maximum output of war materials, the 
general nutrition of workers must be maintained. These 
are but a few of the intricate questions which the doctor 
must assist in solving. 

Siekness and accidents among industrial workers cause 
the hws of 234,fi00,00d man-days of work a year, acoord- 
^ enffeful survey. If we assume 000 work days 


2 ^ 

per man a year, this means that on a given day more than 
700,000 industrial workers are incapacitated. It is esti- 
mated that half of this absenteeism could be eliminated 
by preventive measures and adequate medical care. 

This is why it is so vitally important that Industrial 
physicians should be provided to supervise the health of 
the workers in our war industries. Industrial medicine 
is a complex and exacting specialty requiring special 
training and experience. 

The lecturers and their topics are as follows: 

October 7, Toxicity and Potential Dangers of Aliphatic 
and Aromatic Hydrocarbons, Dr. W. F. Von Oettingen, 
XT. 8. Public Health Service. 

October 14. Dusts and Silicosis, Dr. Leroy U. Gardner, 
Saranac Laboratory. 

October 21. Toxicity and Potential Dangers of Metals, 
Dr. Robert A. Kehoo, University of Cincinnati. 

October 28. Toxicity and Potential Dangers of Chlori- 
nated Hydrocarbons, Dr. Alice Hamilton. 

The Use of Hazardous Materials in Industry and Meth- 
ods for Atmosplieric Determinations, A. L. Coleman, 
Connecticut State Department of Health. 

November 4. Dermatoses in War Industries, Dr. Louis 
Schwartz, U. 8. I^ublic Health Service. 

November 11. Factory Epidemiology, Lieutenant- 
Colonel A. J. Lanza, M.C., U. 8. Army. 

Control of Industrial Accidents, Everett W. Martin, 
Liberty Mutual Insurance Co. 

November 18. Nutritiomil Problems in Industry, Dr, 
Robert 8. Goodhart, Office of Defense Health and Wel- 
fare. 

Practical Problems of Nutrition, Dr. George R. Cowgill, 
Yale School of Medicine, 

November 26. The Influence of Physical Factors upon 
Fatigue of the Industrial Worker, Lieutonaiit-Colonel D. 
B. Dill, Air Corps, U. S. Army. 

Engineering Control of Plant Health Hazards, B. P, 
Postman, Connecticut State Department of Health, 

December 2. Extra-Mural Factors in Industrial Health, 
Dr. C.-E, A. Winslow, Yale School of Medicine. 

Organization of Health Services in Industry, Dr. M. I. 
Hall, General Motors Corporation. 

December 9. New War-Time Problems in Indxistry, J, 
J. Bloomfield, U. 8. Public Health Service. 

Employment of the Physically Handicapped Worker, 
E. R. Chester, Connecticut State Department of Educa- 
tion, 

December 16. Mental Hygiene in Industry, Dr. Lydia 
Oiberson, Metropolitan Life Insurance Company. 

Medico-Legal Problems in Industrial Medicine, Dr. 
Louis Sachs, Hew Haven, Connecticut State Workmen's 
Compensation Commission. 

December 23, Opportunities and Hosponsibilities of the 
Medical Profession in Industry, Dr, Arthur B. Landry, 
Hartford, Committee on Industrial Health, Connecticut 
State Medical Society. 

ATfUability of Public Health Services to Industrial 
Physicians, Dr. A, S. Gray, Connecticut State Department 
of Health. 
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REGISTRATION IN THE NATIONAL ROSTER 

Dr, J. S. Nicholas, of Yale University, National 
Research Council representative on the National Ros- 
ter of Scientific and Professional Personnel, has sent 
to Science further results of its questionnaire, giving 
registration as of September 2. 

Number Number 
mailed returned 


Agronomy and soil 8cieiice?» 1,106 

Anatomy 835 653 

Animal husbandry 719 

Bacteriology 3,763 2,243 

Biology 80 25 

Botany 2,200 1,449 

Chemistry 100,741 68,918 

Dairy science 1,196 

Pish and wildlife research 318 

Forestry and range managemcnit 5,403 4,147 

Genetics 2,084 3,073 

Geology 7,599 4,032 

Geophysics 4,370 2,057 

Horticulture 764 

Mathematics ‘ 12,092 6,926 

Mycology 19 


Nutrition 513 301 

Pharmacology 354 229 

Physics and astronomy 13,712 9,831 

Physiology . 1,045 694 

Plant pathology 909 

Psychiatry 1,115 830 

Tropical medicine 912 461 

Veterinary bacteriology 149 

Veterinary science 5,310 

Zoology and entomology 7,916 4,639 


In the previous month’s report on the registration 
in the National Roster (Science, 96: 2486, 175), due 
to the system of main headings employed, the agri- 
cultural fields were not listed separately. They are 
still partly covered by other groups, but this is due 
to individual choice of the society members in filing 
their questionnaires. In recircularizations which are 
now taking place as speedily as possible, it is hoped 
that each individual will indicate his main field of 
endeavor and request the technical check list most 
applicable to his field. Accuracy in personal evalua- 
tion is a necessity for the correction of roster figures. 
The cooperation of scientific men is solicited. 


SCIENTIFIC NOTES AND NEWS 


Charles Edward Wilson, president of the General 
Electric Company, has been named a vice-chairman 
of the War Production Board. Gerard Swope, presi- 
dent of the General Electric Company from 1922 to 
1939, now director and honorary president, will re- 
sume the presidency. 

The Caldwell Medal of the American Roentgen 
Ray Society for distinguished work in cancer research 
was presented on September 15 at the New York meet- 
ing to Dr. Cornelius Packard Rhoads, director of the 
Memorial Hospital for the Treatment of Cancer in 
New York City. 

The Borden achievement award for distinguished 
contributions to poultry science has been given to 
Yigfus S. Asmundsen, associate professor of poultry 
husbandry at the University of California. The 
award, which is for accumulated research over a 
period of seven years, rather than for a single piece 
of work, carries with it a gold medal and $1,000. Or- 
dinarily the medal is conferred at the annual meeting 
of the Poultry Science Association, but since that 
meeting has been cancelled this year, the presentation 
has been arranged by Dean C. B. Hutchison, of the 
College of Agriculture at Davis. A representative 
of the Borden Milk Company will present the medal, 
at a time to be set later. 

Db, Karl F. Meter, director of the Hooper Foun- 
dation of the University of California* San Franoisoo, 


was chosen president-elect at the Seattle meeting of 
the Western Branch of the American Public Health 
Association. He succeeds Dr. Donald G. Evans, 
Seattle, who was installed as president. 

David T. Pottinger, associate director of the Har- 
vard University Press, has been elected an honorary 
vice-president of the American Institute of Graphic 
Arts. 

Officers of the American Psychological Associa- 
tion have been elected as follows : President, John E. 
Anderson; Council of Directors, Sidney L. Pressey, 
Robert H. Seashore ; Treasurer and Business Manager 
of Publicity, Willard L. Valentine; Nominees for Rep- 
resent atives on the National Research Council, John 
E. Anderson, Arthur G. Bills, Hadley Cantril; JBep- 
resentative on the Social Science Research Council, 
Walter S. Hunter. 

Lieutenant Commander C. M. Louttit, U,S.N.R., 
was elected president of the American Association for 
Applied Psychology on September 4 at the sixth 
annual meeting held in New York City. Dr. Alice I. 
Bryan, Columbia University, was made executive sec- 
retary. 

Paul M. Dunn, who has been since 1935 head of 
the work in forestry at Utah State College, has been 
elected dean of the School of Forestry of Oregon 
State CqUege. He succeeds Acting Dean Earl G. 
Mason, who has served smoe the retirement of the 
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former dean and president, Dr. G. W. Peavy. Dr. 
Mason will continue his work as professor of forestry. 

De. Vernon I. Cheadle, assistant professor of 
botany at Rhode Island State College, has been pro- 
moted to a professorship and has betm made head of 
the department. He succeeds Dr. H. W. Browning, 
who has been made vice-president of the college and 
dean of the School of Science and Business. 

Dr. Thomas D. Dublin, epidemiologist in the New 
York State Department of Health, has been appointed 
head of the department of preventive medicine and 
community health at the Long Island College of Medi- 
cine. 

Dr. Heubkrt F. Tuaut, of Cornell University Medi- 
cal College, has been appointed professor of gynecol- 
ogy and obstetrics at the University of California 
Medical College, San Francisco. 

Dr. Paulo Morales-Otero, acting director of the 
School of Tropical Medicine, University of Puerto 
Rico, has been appointed director. He succeeds Dr. 
George W. Bachman, who has been director since 
1931. 

Dr. Aura Edward Severinoiiaus has been ap- 
pointed assistant dean of the College of Physicians 
and Surgeons of Columbia University. 

Dr. H. J. Muller, research associate, has been 
appointed for the duration of the war professor in 
the department of biology of Amherst College. 

Dr. S. Bernard Wortis, associate professor of 
neurology, has been appointed the first Lucius N. 
Littauer professor of psychiatry at the New York 
University College of Medicine and visiting neuro- 
psychiatrist in charge of the Psychiatric Division of 
Bellevue Hospital. He succeeds Dr. Karl Bowman, 
who resigned last year. The chair of psychiatry has 
been named for Lucius N. Littauer, the philanthropist, 
who established in 1941 a fund of nearly a quarter 
of a million dollars “for research in psychiatry, 
neurology and related fields, in order to increase and 
diffuse knowledge of the biological and other factors 
which influence thought and conduct; and thereby to 
prevent and correct abnormal human behavior 
through clinical and experimental approaches.” 

Jambs W. Schadb, until December, 1941, research 
director at the B. F. Goodrich Rubber Company, has 
joined the staff of the University of Akron (Ohio) to 
give a special lecture course in rubber technology, in 
cooperation with the Goodrich, Firestone and Good- 
year Rubber Companies. The lectures will be espe- 
cially designed for young men coming into the indus- 
try, aiming to give them a broad understanding of 
the jentire rubber production field. 

Sib Hbkbt Dalb, president of the Royal Society, 


London, who was recently appointed a member of 
the governing body of the Lister Institute of Pre- 
ventive Medicine, has been elected by the board as its 
chairman. 

Dr. Louis B. Flexnbr, of the department of 
anatomy of the Johns Hopkins University School of 
Medicine, has leave of absence to enable him to serve 
as aide to the committee on aviation medicine of the 
National Research Council. 

Dr. Dorothy Bird Nvswander, of the New York 
City Department of Health, has been named regional 
supervisor of War Public Service Projects of the Fed- 
eral Works Agency. 

Dr. Henry W. Cave, who has been serving as state 
chairman for physicians in New York of the Procure- 
ment and Assignment Service, has been appointed 
chairman of the Second Corps Area, which embraces 
the states of New York, New Jersey and Delaware. 
Dr. Joe R. Clenmions will succeed Dr. Cave as the 
state chairman for physicians in New York. Dr. 
Donald S. Childs is vice-chairman for physicians in 
the upstate area. 

Dr. Loyal Davis, head of the surgical department 
of Northwestern University Medical School, Chicago, 
and editor of Surgery , Gynecology and Obstetrics, has 
been commissioned a lieutenant colonel in the U. S. 
Army Medical Department and assigned to duty as 
consultant in neurosurgery in the Surgeon GeneraPs 
Office, Washington, D. C. 

A. Turner Wells, secretary and director of the 
American Optical Company, has been commissioned a 
captain in the Medical Department, Service of Sup- 
plies, and is attached to the Surgeon QeneraTs office 
in Washington. He assisted in designing the mobile 
optical unit recently accepted by the Government. 
Through the unit, men in the armed forces will be 
able to obtain optical repairs near the front. 

Dr. Raymund L. Zwemer, of the department of 
anatomy of the College of Physicians and Surgeons, 
Columbia University, has recently returned from 
three months spent in research and teaching at the 
Institute of Endocrinology, Montevideo, Uruguay, 
He was sent by the Committee for Inter-American 
Artistic and Intellectual Relations of the Office of 
the coordinator for Inter-Arnerican Affairs at the 
request of Dr. Mussio-Fournier, Uruguayan Minister 
of Public Health. On the return trip. Dr. Zwemer 
visited various universities and gave lectures in Ar- 
gentina, Paraguay and Brazil. One of the lectures 
in Rio de Janeiro was given before five hundred mili- 
tary surgeons at the Ministry of War, just after war 
was declared by Brazil on the Axis. 

Dr. W, C. Lowdeemilk, assistant chief of the Soil 
Conservation Service of the U. S. Department of 
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Agriculture, according to Science Service, has been 
placed at the head of a scientific mission at the re- 
quest of the Chinese Government. Dr. T. Dykstra, 
plant breeder in corn and potatoes, is accompanying 
Dr. Lowderrnilk, and later an animal breeder and 
hydraulic engineers will join them in Chungking. 
The need for food in China has been increased by 
the 60,000,000 refugees who fled inland as a result 
of the Japanese invasion. Cultivation was pushed 
up the slopes of the hills and mountains. Crops such 
as potatoes and corn were more generally grown. Dr. 
Lowderrnilk and his colleagues will cooperate in set- 
ting up a soil conservation service wliicli will be a 
permanent organization for the purpose of assuring 
ample food production in coming years. The group 
will work closely with Dr. D. Y. Lin, of the Chinese 
Ministry of Agriculture in Chungking. 

The Research Council on Problems of Alcohol, an 
associated society of the American Association for 
the Advancement of Science, will meet at one o^cloek 
on Monday, September 28, in the Commodore Hotel, 
New York. 

The annual meeting of the New York State Geo- 
graphical Association, which had been planned for 
Oswego on November 7, has been cancelled. 

Dh. Robert H. Seashore, chairman of the Public 
Relations Committee of the American Psychological 
Association, writes: *Tt may be of interest to other 
societies to note that due to the increase of defense 
transportation, the regular five-day meetings of the 
association scheduled for the same week at Harvard 
University were cancelled and a skeleton one- day 
business meeting was held in New York City in order 


to conserve transportation facilities. Since the re- 
duced minting had an attendance of only ten per 
cent., as compared with normal meetings, it can be 
seen that there was a very great saving in transpor- 
tation. A similar skeleton meeting to administer the 
business officers of the a.ssw!iation will be held in 
Chicago during the first week in September of next 
year unless other emergencies interfere. The asso- 
ciation is continuing its Office of Psychological Per- 
sonnel under the auspices of the National Research 
Council in order to facilitate the placement of psy- 
chologists in various military and other governmental 
ofilces.” 

It is reported that at a special meeting in Chicago 
on September 17, the American Medical Association 
decided to cancel its next annual meeting. In place 
of this meeting, which is usually attended by from 
6,000 to 10,000 physicians, the house of delegates, 
the board of trustees, the scientific councils and offi- 
cers will meet in Chicago next June to deal with the 
essential business of the association and the war-time 
problems of the medical profession. Cancellation of 
the meeting, which had been scheduled for San Fran- 
cisco next June, marks the first time since the Civil 
War that the association has postponed one of its 
annual sessions. The trustees, it is reported, also 
took into account the strain that such a large delega- 
tion in San Francisco would place on war-burdened 
transportation facilities. 

The council of the Royal Horticultural Society re- 
ports that for its general senior examination held in 
prisoner of war camps in Germany it has received the 
papers from nine candidates, and that five of these 
candidates have passed the examination. 


DISCUSSION 


THE NEW YORK MATHEMATICS TABLES 
PROJECT 

Mathematicians and many other scientific work- 
ers can become enthusiastic over certain expenditures 
by the Government's Work Projects Administration 
(WPA) which have led to the publication and calcu- 
lation of many important mathematical tables, sold 
very cheaply when published. The large bound vol- 
ume of “Natural Sines and Cosines to Eight Decimal 
Places,” for every second of arc, recently issued as 
Special Publication No. 231 of the U. S. Coast and 
Geodetic Survey ($1.75), was prepared in 1941-42 
as a WPA project at Philadelphia, under the spon- 
sorship of the Survey. The personnel of this Phila- 
delphia group was also mainly responsible for the 
8 large volumes of tables ($2.25 each) in Hydro- 
graphic Office, Publication No. 214, 1941, “Tables of 


Computed Altitude and Azimuth, Latitudes 0° to 79® 
Inclusive.” Their other work was much less mathe- 
matical. But during the past four and one-half years 
the Mathematical Tables Project of the WPA in New 
York City has achieved an extraordinary body of cal- 
culation and publication. A somewhat detailed ac- 
count of this would seem to be timely and likely to 
interest many people. It is hoped that such publicity 
may contribute to action serving to make the project’s 
activities still more potent. Further reference to such 
action is made towards the close of this^article. 

The actual organization of the New York Project 
began in January, 1938, under the sponsorship of Dr. 
Lyman J. Briggs, director of the U. S. Bureau of 
Standards, who determines the Project’s policies and 
activities, and oversees the distribution of its 
tions. is indeed fiurtunate that repr^^ 
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the government on behalf of the Project should be 
made by a man of such eminence, fully conversant 
with the scientific implications of all that the Project 
undertakes. The technical supervision of the Project 
was placed in the hands of Dr. Arnold N, Lowan, who 
has not only served the Project with notable ability, 
but has also in various ways assisted many inquiring 
scientists with very useful information. 

Those setting up the Project were given detailed 
instructions as to the persona whom they might em- 
ploy. It was not long before a large corps of com- 
puters and computing machines had been assembled, 
and the demands for new tables were constantly in- 
creasing. 

In that extraordinary laboratory at 70 Columbus 
Avenue in New York City, there are now 250 com- 
puters working in two shifts from 9 : 00 o’clock a.m. 
to 5:00 P.M., and from 6 : 00 p.m. till midnight, on 
five days of the week. . The two shifts were necessary 
in order fully to utilize the following 150 machines: 
A Burroughs Comptometer, 27 Friden Calculators (10 
banks), 8 Marchant Calculators (10 banks), 6 Monroe 
Calculators (8 banks), 59 Monroe Calculators (10 
banks), 4 Remington Adding Machines and 45 Sun- 
strand Adding Machines. Until recently the follow- 
ing 39 machines of the International Business Ma- 
chines Corporation were also in use; 1 type 405 Al- 
phabetic Accounting Machine; 5 type 601 Automatic 
Multiplying Machines; 2 type 077 Collators; 3 type 
80 Horizontal Sorters; 6 type 15 Motor Drive Punch 
Machines; 1 type 5B Automatic Reproducing Punch 
and 1 type 513 Reproducing Summary Punch. Surely 
never before has such an extensive scientific com- 
puting laboratory been established. It is kept work- 
ing to fullest capacity by confidential demands of the 
Army and Navy, and by many approved requests of 
scientists. Brief indications may be' given of A. 
Tables already published; R. Tables in process of re- 
production; C. Tables for which manuscripts are com- 
pleted; D, Tables for which computations are com- 
pleted; and E. Tables for which computations are in 
progress. 

A. The following 12 large volumes (84 x 11 ins.), 
strongly bound in buckram, ore sold at two dollars 
each: 

1. Tables of the Exponential Function e^ 1939, 535 p. 

2. Tables of Sines and Oosines for Radian Arguments, 

1040, 275 p. 

3. Tables of Circular and Hyperbolic Sinos and Cosines 

for Ra^n Arguments, 1940, 405 p. 

Tables of Probability Functions 

V« V2ji 

1h9^ Tables of Sine, Cosine, and BxponenUal Integrals, 


9-12, Table of Natural Logaritlims, 4v,, 1941-42, 2009 p. 
There are also (among others) 

13, Table of the first ten Powers of Integers from 1 to 

1000, 1939, 80 p. (8ixl31 ins.) 
and the important 

14. Table of Lagrangean Interpolation Coelfieients, pre- 

pared for the Ordnance Department in June, 1941, 
60 p. (8xl0i ina.), but only recently released for 
more general distribution by Dr. Briggs. 

B. Among tables in process of reproduction are ; 

1. Tabic of the Electronic Functions 6? = 1/(1 - 

t; = (moO*/e) (G - 1) and lip [ (m^)/e] (Ba) ; 

2. Table of Aretan a:; 

3. Table of the Beseol Functions Jo(z) and Jj(2) for 

Complex Arguments 

4. Misceilanooiis ilydratiUc Tables. 

C. Manuscripts have been coni pie ted for the follow- 
ing tables: 

1. Table of the Associated Ijogendre Functions P* (x) 

and QJI* (x), for arguments x and ix; 

2. Table of fractional powers a» and x» ; 

3. Table of (\(t)dtand 

0 •/ 0 

4. Tables of Tan x, Tanh x. Cot x and Coth x 

[0(.0001)2] j 

5. Tables of the Definite Integrals 

r 

A(fc, n) = I xHin (n;ix)dx, B(fc, n) 

I u 0 

J x**cos (nax) dx, fc- 0, 1, 2 ■ ■ ■ ; ii=: 1, 2 * • 100; 

D. There are also three important tables for which 
computations are completed : 

1. Table of the Bessel Functions Ji'(x) and Ii^(x) ; 

2. Table of Q.(«) = } 

3. Table of Reciprocals of the integers from 100,000 to 

200,000, 

E\ Then there are the following six equally impor- 
tant tables for which computations are in progress: 

1. Table of Bessel Functions Yo(j 3^) and yi(s) for com- 

plex argtiments; 

2. Tables of Lagrangean Intorpolants, Orders throe to 

eleven; 

3. Tables of tho Comploto Elliptic Integrals K of the 

First Kind, the Nome q = cxp (-jiKVK), and the 
Elliptic Functions am u, sn «, cu dn u, for real 
and imaginary arguments; 

4. Tables of the Chebyshev Polynomials C,,(x) and So(x), 

n ~ 1, 2, * ' ' , 12 ; 

5. Table of the first ton Powers of the Raciprocals of 

the Integers from 1 to lOOO; 

6. Table of Inverse Circular and Hyperbolic Functions 

other than aretan x (see B.2), 

Scientists must regard the calculation of even such 
a bod^ of important tables as an extraordinarily im- 
pressive achievement, for the time that the Project has 
been in exii^noe. But appreciably more has been 
done than is here suggested, since no listing of eon- 
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fdential tables for the Army and Navy is permitted, 
rurthermore, tlie preparation of all such tables was 
begun by Dr. Briggs after having in consultation with 
many experts verified their great value in pursuits 
of scientific research. The endless requirements of the 
war effort have only intensified the demand for these 
and for many other tables. Yet what do we find in 
connection with the present organi/>ation of the l^roj- 
ect? It may be years before these 12 completed tables 
listed in B, C and D are published. 

Surely, then, there is here vital need for action, to 
the end that means be sought for the rapid publica- 
tion, not only of all the above-mentioned tables, but 
also of all later tables completed by the Project. 
There must be many mathematicians and mathe- 
matical physicists, who would be willing to join with 
me in most earnestly commending this matter to the 
attention of Dr. Briggs. 

Ratmond CiiABE Archibald 

Bbown XJNivERsirsr, 

August, 1942. 

STANDARDIZED PLANT NAMES 

Thb second edition of this work has recently ap- 
peared and has been given several brief favorable 
reviews by individuals who apparently have not gone 
over it critically from the botanical standpoint. 
Originally prepared for standardizing Latin and com- 
mon names for nurserymen and horticulturists the 
Latin names printed in bold face in the first edition 
were sometimes compromise names that followed no 
recognized botanical code, but were followed by the 
code name in italics, lest too many changes from 
nursery use would not be acceptable. The result was 
that these names were not acceptable to botanists and 
the principal author did not use them in his of&cial 
publications. The Latin names in the new edition con- 
form, with but very few errors, to the now generally 
recognized International Botanical Code and under 
any code occasional changes in names will occur as 
types are studied and botanists and horticulturists will 
always have differences of opinion as to the limits of 
species and genera. 

Nurserymen had reason to believe that at least 
the common names in the first edition would become 
fairly permanent, yet the present authors have in- 
dulged in changes of many common names that would 
compare well with the vagaries of the most extreme 
taxonomists and produced many caconyms that will 
be acceptable neither to botanists nor horticultVists. 
Common names are fixed by local usage, though not 
always consistently, and the best of the common names 
recogniised by the standard manuals of botany will 
continue to be used in future editions and by the far 
greater number of manual users. 

While it has been impossible to make a complete list 
of exceptions they mostly fall into two groups, ote.; 


two- word combinations of illogical common names and 
two-word combinations of a common and a Latin name 
that are exceedingly offensive to most botanists and 
other users of plant names. Thus far over 100 such 
names have been discovered in the new edition and 
additions are turning up frequently. A few examples 
will sufSce. 

Group I 


Page Edition I. 

Page Edition II. 

19 

Dragonroot 

22 

Dragonroot J ackinthe- 
pulpit 

Checker berry Winter- 
green 

158 

Wintergreen 

271 

267 

Cotrinion toadflax 

301 

But tor-and -eggs Toad- 
fiax 

285 

Muskplant 

301 

Muskplant Monkey- 
flower 

388 

Kudzu’bean 

505 

Group II 

Thuuberg Kudzubean 

60 

Nickerniit 

78 

Nickernut Caesalpinia 

91 

Leatherflower 

131 

Leatherflower Clematis 

185 

Parowell-to-spring 

276 

Farowell-to-spring 

Godetia 

255 

Mountain-laurel 

319 

Mountainlaurel Kalmia 

283 

Cucumber-root 

382 

Cucumberroot Medoola 

Other long-accepted common 

names are changed in 

one 

word form. Faunlily is 

applied to the whole 


genus Eryihfoniumf though Troutlily was previously 
used. It is illogical to apply the prefix Fawn to the 
species that are white and purple. The western white 
species is usually called Glacier or Avalanche lily. 
Trillium grandifiorum^ commonly called large-flow- 
ered Trillium, is erroneously called Snow Trillium, 
as in the first edition. Trillium niveum (niveum 
meaning snow) is correctly the Snow Trillium. Cali- 
fornia poppy is changed to Goldpoppy. Bluebonnet 
is applied to Lupinus texenm and Texas lupine to 
Lupinus 8ubcarno8us, These common names should 
be reversed, as Bluebonnet is officially applied to 
Lupinua suhearnosua in its legal designation as the 
state flower, but the lay element does not distinguish 
the species and applies Bluebonnet to both, though 
perhaps L. texenais is the more abundant of the two. 
Oregon Hollygrape is changed back to Oregongrape. 

The use of hyphens is largely, though often illogi- 
cally, eliminated, but Butter-and-eggs and Farewell- 
to-spring would also suggest the preferable use of 
Jack-in- the-pulpit instead of Jackinthepulpit. 

The District of Columbia floral emblem, American 
Beauty Rose, adopted by the Commissioners in 1925, 
is omitted on page 596 and the dates of official desig- 
nation of the floral emblem of 16 states are omitted. 

A summary of all the items listed shows that of its 
675 pages, 73 pages or about 10.8 per cent, have at 
least 151 omissions or items to which exception will 
be taken by most botanists, and these do not begin to 
represent all the additional exceptions found or likely 
to be found by other botanists. Forty-four of the 
pages have only one item each, 11-2, 7-3, 3-4, 2-4, 
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1*7, 1-12 and 1 page 18 items. However, the 151 
items listed constitute only 1 in every 596 of the about 
90,000 names in the book, not including the cross 
references. 

It is hoped that eventually a complete list of the 
generally approved changes and few errors and omis- 
sions can be made available to those interested. 

Standardized Plant Names, second edition, edited 
by Harlan P. Kelsey and William A. Dayton, Har- 
risburg, Pa., J. Horace McFarland Co., 1942. Price, 
$10.50. 

P. L. Rickkr 

Thk Wild Flowkr Peesekvation Society 

STUDENTS’ LECTURE NOTES 

Ninety-nike per cent, of my students in physiology 
courses given in Europe, China and in Chicago have 
been writing down the lectures so arduously that they 
did not have much opportunity either to think or to 
grasp the significance and relations of the subject. 
Very few of the students have had the time to go over 
the lecture notes at home and to correct them and make 
additions. During my own studies I have found it 
more profitable to listen intently to the lecturer, to 
take a few notes about the subjects discussed and to 
work out the lectures at home. Or, in the case of lec- 
turers who use books, to find out the book and read 
the chapter at home. I have found very few students 
who could not remember lectures without having writ- 
ten them down in detail. I feel that the student who 
tries to write the lecture in the classroom loses more 
than he can gain, because by the writing he suppresses 
his critical thinking, the establishment of relationships 
between different matters and, worst of all, gives him- 
self no training for remembering and associating the 
spoken word. 

I have, therefore, for a number of years adopted 
the following system which has boon successful enough 
to be made known for the trial and use in other in- 
stitutions : One student or two, according to the size of 
the class, is asked to take lecture notes and to elabo- 


rate them at home into a well- written and well-corre- 
lated paper. The rest of the class is asked not to take 
notes, but to listen to the lecture critically and to dis- 
cuss the subject or to ask questions during the last 
five to ten minutes of the lecture period. The reports 
of the students are then corrected and amplified by 
myself, and the pertinent literature is added. The 
secretary of the class receives this copy and has 
mimeographic copies made by the secretary of the 
department. The total cost to the student of these 
copies for a course of one quarter, two lectures a week, 
is approximately $1.40. The students have welcomed 
this method and have made good use of it, as I have 
been told by a great number of them. They feel that 
they learn more when they do not write constantly, and 
they are apparently under less nervous and physical 
strain than when they would have to watch for every 
word and sentence. 

The reports handed in by the students are used as 
term papers and are corrected, the final grade of the 
student depending on the quality of these papers and 
his understanding and knowledge shown during the 
discussions at the end of each lecture. In a large 
class, each student will submit only one paper in a 
quarter, while in a smaller class he may have to submit 
two or three papers. If the one paper of a student of 
a larger class is not satisfactory, he is asked to sub- 
mit another one. I have found this way of grading 
students as good as that which is achieved by a final 
oral or written examination at the end of the quarter. 
The students have the added advantage that at the 
end of a quarter they own the corrected and rounded 
out lecture notes, with the most important references 
from the literature for future reference, and the lec- 
turer himself has the advantage of having his course 
worked out and organized so that he can use it again 
with the addition of recent advances or with slight 
reorganizations. 

H. Nechkles 

Department op Physiology 
Untvbrsitt or Chicago 


SCIENTIFIC BOOKS 


RECENT MEDICAL BIOGRAPHIES AND 
AUTOBIOGRAPHIES 

Four Treatises of Theophrastus von Eohenheim called 
Feuraeelsus. Translated from the original German, with 
Introductory Essays by 0. Lillian Temkin, George 
Rosen, Gregory Zilboorg, Henry E. Sigerist, Edited 
with a Preface by Henry B. Sigerist. Baltimore : The 
Johns Hopkins Press, xii + 266 pp,, with frontispiece. 
1941. $8.76. 

Torch and CruoibU: The Life and Death of Antoine 
Xovoisier. By Sidney J. French. ix + 286pp, Prince- 
ton Univertlty Press. 1941. $3.50. 


Dr. Bard of Eyde Park : The Famous Physician of Bevo^ 
Uitionary Times. The Man Who Saved Washington's 
Life. By John Brett Lanobtapp, Introduction by 
Nicholas Murray Butler, 366 pp., with frontispiece, 
and 11 illustrations. New York; E. P. Dutton and 
Company. 1942. $3.75. 

Death Loses A Pair of Wings: The Epic of William 
Oorgas and The Conquest of Yellouj Fever. By Robin 
Lampson. xii + 518 pp. New York : Charles Scribner 's 
Sons, ' 1989. $8.00. 

William Eenury Welch and The Eeroio Age of American 
Medicine. By Simon Flexnee and James Thohab 
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Flexneiu x + 639 pp., with frontispiece and 25 illus- 
trations. New York : The Viking Press. 1941. $3.75. 
The Doctors Mayo. By Helen Clapesattle, with a fore- 
word by Guy Stanton Ford, President of the University 
of Minnesota, xiv+822 pp., with 65 illustrations. 
Minneapolis: The University of Minnesota Press. 1941. 
$3.76. 

A Surgeon's JAfe: The Autahiography of J, M. T. Finney, 
xiv -t- 396 pp., with frontispiece. Now York; G. P. l?ut- 
nam^B Sons. 1940. $3.00. 

A Yankee Doctor in Paradise. By S. M. Lambert, M.B. 
X + 393 pp., with frontiBpiece. Boston : Little, Brown 
and Company. 1941. $3.00. 

The Man Who Lived for Tomorrow: A Biography of 
William Hallock Park^ M.D. By Wade W. Oliver. 
507 pp., with frontispiece. New York; E, P. Dutton 
and Company, Inc. 1941. $3.75. 

Time and the Physician: The Autobiography of Leweltys 
F. Barker, viii 350 pp,, with frontispiece and 6 illus- 
trations. New York: G. P. Putnam's Sons. 1942. 
$3.60. 

L. Emmett Uoli: Pioneer of a Children's Century, By 
B. L. Dnppus and L. Holt, Jr. Foreword by 

Edwards A. Peek, M.D. xiv + 295 pp., with frontis- 
piece. New York: I). Appleton-Contury Company, Inc. 
1940. $3,00. 

Hugh Young: A Surgeon's Autobiography, xiii <r 554 pp., 
with frontispiece, 103 anatomical drawings, and other 
illustrations. New York; Harcourt, Brace and Com- 
pany. 1940. $5.00. 

As 1 Brmember Him: The Biography of B. S. By llANS 
Zinsser, ix t 443 pp. Boston; Little, Brown and 
Company. 1940. $2.76. 

Except for subjects dead for several centuries, 
biograpliies are usually inspired apologies. In the 
case of autobiographies, this apologetic tendency may 
become almost psychiatric, at least in the case of 
physicians. The anguished human conscience of the 
egocentric crusader, such as Hugh Young, appears in 
his: ‘*There is still so much to do, and so much to 
live for.^^ The apology of the shy introverted human- 
istic scientist is stated by Hans Zinsser, dpeaking of 
himself: S. was really quite an ordinary person 

about whom it was hardly worthwhile to write a 
book. ... At the time of his death he was as thor- 
oughly bewildered as any thoughtful individual of 
our time is bound to be.” 

None of the biographies here noticed have the de- 
tailed delineation (or dullness) of such a recent classic 
as Harvey Cushing's **Life of Sir William Osier” (2 
volumes, Oxford, 1925). The autobiographies are 
written too self-consciously to be honest. These 
biographies and autobiographies, therefore, are 
slightly disappointing, like all such efforts must be, 
to those who know the subjects. They are all, how- 
ever, interesting and significant in showing tha power 
of current American medical genius. 


Not accidentally were the books on Lavoisier and 
Paracelsus included among these characteristic vol- 
umes. Both men were intellectual heretics in their 
time. Both exemplify that independent tendency of 
American medicine, which, repudiating the past which 
once inspired it, points the way to new practical 
achievement. 

It may seem peculiar to consider a series of anno- 
tated translations of the writings of Paracelsus as a 
“biography." After four centuries, however, a man 
appears moje clearly from his own words than from 
any account a formal biography might give. The 
common clay of humanity lies naked and unashamed 
in his “Reply to Certain Calumniations of His 
Enemies.” His environmental conditioning is appar- 
ent in his “Book on Nymphs, Sylphs, Pygmies, Sala- 
manders and on the Other Spirits.” His skill in 
clinical observation and prescription and his courage 
in probing for a rational understanding of obscure 
abnormalities is apparent in his Mrriting: “On the 
Minor Sickness and Other Diseases and The Diseases 
That Deprive Man of Ilis Reason, Such as St. Vitus 
Dance, Falling Sickness, Melancholy, and Insanity, 
and Their Correct Treatment.” In publishing this 
book, Professor Sigerist’s wish is accomplished — to 
revive “the personality of an honest man who was a 
great physician and a staunch fighter for what he 
considered the truth. It is so easy to be orthodox 
and to reap honors by repeating what people expect 
and wish to hear. Progress, how’ever, is achieved 
through a clash of ideals, and heretics like Paracelsus 
are a ferment without which there would be no life.” 

While Professor French's account of Lavoisier 
necessarily relies on Grimaux's standard biography, it 
breaks new ground in appraising the scientific achieve- 
ments of Lavoisier. While Ijavoisier's scientific de- 
pendence on Priestley and Cavendish is carefully 
described, he is depicted as the leading scientific 
organizer for his century, not only in chemistry, but 
also in physiology, biology and sociology. An inter- 
esting detail is the discussion of the relationship be- 
tween Lavoisier and the du Fonts. 

Although European medicine was firmly established 
in the sixteenth century by the Spanish in Mexico, 
and in the seventeenth century by the French in 
Canada, English medicine did not develop until the 
eighteenth century in the American colonies. Phila- 
delphia and New York vied with each other in the 
quality of their medical service, and in the estabUsh- 
ment of hospitals and training centers. Most of the 
early leaders of American medicine studied in Edin- 
burgh and London. After returning from tiiese cen- 
ters, Samuel Bard (1742-1821) promoted the New, 
Yoiglc Medical Bebooli which is now the Ck^lege of 
Physicians and Smge(»a$ of OolundkiA tTniver 
as^ted in the £<toidit)g of ^ famoi^ 
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Hospital; developed Hyde Park; and with his pupil 
David Hosack (1769-1835) established the Elgin 
Botanical Gardens, where Rockefeller Center now 
stands. Bard and Hosack were notable examples of 
the public-spinted American physicians of the late 
eighteenth and early nineteenth centuries, and their 
influence did much to shape the practical course of 
subsequent American medicine. 

Robin Lampson has attempted something new in 
biography. Although this remarkable “novel in 
cadence^' was publislied three years ago, a review of 
it is still pertinent, since the work seems to be so 
little appreciated by scientists. It is an extremely 
accurate analysis of the achievement of William 
Gorgas in applying available scientific knowledge to 
the public health control of yellow fever. Lampson’s 
effort is an extraordinary union of sound science with 
high artistic skill. Since many scientists fail to real- 
ise the intellectual aspects of serious artistic effort, 
and particularly since most scientists are not inter- 
ested in literary innovations, this remarkable book has 
been neglected by the very ones who might profit most 
from it. The story is told only to 1903, but an ap- 
pended chronology carries Gorgas's life to his death in 
1920. The care with which Lampson compiled his 
material is indicated by his extensive acknowledg- 
ments, particularly to important and frequently for- 
gotten literary sources. 

Perhaps the most important book of the biographies 
here surveyed is Simon and James Flexners^s “Wil- 
liam Henry Welch.” The sub-title, “The Heroic Age 
of American Medicine,” implies a rather peculiar 
judgment. This fine achievement of the Flexners is 
a quite successful attempt to combine a definitive 
biography, which by itself is apt to be dull, with a 
popularization and interpretation, which alone is apt 
to be exaggerated for effect. Copious notes indicate 
the vast material used by the Flexners in preparing 
this very readable account of their hero. Mostly, of 
course, it is eulogistic. This is appropriate, since 
Welches scientific achievements in bacteriology and 
pathology are outstanding, and his successful appli- 
cations of his knowledge to social problems involving 
public acceptance of public health measures are 
extremely significant. Those familiar with the de- 
velopment of American medicine during the past 
half-century have suspected much of the wise behind- 
the-scenes manipulations of Welch. Unfortunately, 
hero-worship tends to minimize obvious faults, Welch 
himself would have been among the first to acknowl- 
edge them, because he was genuinely honest and 
human, A serious error in judgment for which Welch 
WAS responsible, for example, was the unfortimate 
d^ision of medical schools au<di as those at Harvard, 
University at St Louis and Johns Hop- 


kins at Baltimore, from the main university campus. 
On the other hand, we have by no means approached 
Welch’s high scientific and humane idealism, as wit- 
ness the contrast between our present anonymous cen- 
sorial control of scientific reporting and Welch’s in- 
fluence in preventing such conditions in 1917, We 
need Welch’s wise counsel. Fortunately it is available 
in the many examples described so well by the Flex- 
ners. 

The practical character of American medicine is 
remarkably exemplified by William J. (1861-1939) 
and Charles Mayo (1865-1939). Following faithfully 
in the pioneef footsteps of their physician father, the 
famous brothers made their clinic in Rochester, Min- 
nesota, a world center for surgical achievement and 
medical research and training. Their amazingly active 
career and their extraordinary success is detailed with 
skill in this well-illustrated and thoroughly docu- 
mented volume. The solid achievement of the May os 
remains, without inviting thus far the “debunking” 
that often foDows excessive eulogistic publicity. 

The recent untimely death of Dr. J. M. T. Finney, 
for so long professor of surgery at Johns Hopkins, 
brings his autobiography into bold relief. Dr. Fin- 
ney was born in 1863 on a Mississippi plantation, was 
educated at Princeton and Harvard Medical School, 
and promptly became one of the outstanding Hopkins 
surgeons. He describes clearly his important services 
during the last war, and gives particularly entertain- 
ing accounts of his professional colleagues. Remark- 
able was his refusal of the presidency of Princeton. 

One of the most interesting of recent medical auto- 
biographies is Dr. Lambert’s accoimt of his long ser- 
vice with the International Health Board in New 
Guinea, the Solomon Islands, Fiji, and all the fas- 
cinating South Pacific potential paradises. The book 
is brilliantly written and contains an extraordinary 
amount of genei^l scientific information bearing on 
anthropology, sociology, geography and geology, pre- 
ventive medicine, chemotherapy and zoology. There 
are interesting accounts of the many scientific expedi- 
tions which have studied in the South Seas during the 
past quarter of a century. Impressive is the practical 
achievement in tremendous reduction in preventable 
diseases and in the death-rate through the South 
Pacific area os a result of the application of modern 
scientific information. Significant are Dr, Lambert’s 
many wise observations on the character of the people. 
The book should be carefully studied, particularly at 
this time by all who are interested in the problem we 
are facing in the Pacific. 

Like so many other leaders of American medicine, 
Willialn H. Park (186^1938) devoted his career to 
the applications of bacteriology, immunology and 
epidemiology, to the prevention of disease generally, 
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and to the promotion of public health. Park's great 
achievement was the establishment of the highly effi- 
cient public health service for the world's greatest 
city. The details of his career show why he was 
cited as **the perfect type of a scientist in the service 
of the state," 

Among the many brilliant leaders who made the 
Johns Hopkins Medical School so great is Lewellys 
F. Barker, a Canadian Quaker, who studied in 
Toronto and Europe, served in the Philippines and 
in India, and succeeded Osier os head of the Depart- 
ment of Medicine at Hopkins. Later he gave up his 
full-time university work to engage more in practice 
and public work of a broad social nature. 

The development of pediatrics has been one of the 
outstanding achievements of modern medicine. An 
American pioneer and influential leader in this was 
Luther Emmett Holt (1855“1924). Most of Holt's 
career was spent in New York City, although he 
traveled extensively and participated in professional 
work in Europe and China, after World War I. Like 
most leaders in American medicine, Holt was a pro- 
digious writer, and his texts relating to his specialty 
have been standard in medical literature for years. 

Hugh Hampton Young's autobiography is vigorous 
and entertaining. It paints an astonishing picture 
of contrast between seripua citizenry, merry-making 
buffoonery and careful meticulous technique in sur- 
gery. The volume is unusual in containing a consid- 
erable amount of technical material relating particu- 
larly to the study of urology, which Dr. Young has 
been so instrumental in promoting. There are in- 

SPECIAL 

HEPARIN AND THE ANTITHROMBIC 
ACTIVITY OF PLASMAi 

The antithrombin of plasma destroys thrombin 
almost as rapidly as the latter is formed. Eventually, 
the scrum, expressed from the clot, is found to con- 
tain merely traces of prothrombin and thrombin. 

On adding heparin to plasma, the antithronibic ac- 
tivity is known to be ‘‘increased.” We shall show, 
however, that heparin does not increase the total 
capacity of plasma to destroy thrombin; it merely 
increases the speed with which it does so. The heparin 
thus appears to behave merely as a catalyst in the 
destruction of thrombin. 

Fig. 1 illustrates the relationships which were found. 
Into each of 4 tubes were placed 3,880 units of purified 

1 This work was aided by a grant from the John and 
Mary K. Markle Foundation. Finids for a technical as* 
sistant were also supplied by the Graduate College, State 
TTnirersity of Iowa* 


triguing chapters on World War I medicine, Diamond 
Jim Brady, excursions of all sorts to all parts of the 
world, and a remarkable series of pen pictures of his 
many brilliant associates at Hopkins. It also contains 
the story of mercuroehrorne, but not quite complete. 

Hans Zinsser's remarkable autobiography is a brave 
and brilliant apology for modern culture. His re- 
ligious and romantic impressions arc sensitive poetry; 
his anecdotes are delightful; his descriptions of his 
professional work, particularly in Serbia, Russia, 
Tunis and the Orient, emphasize the political diffi- 
culties of applying modern knowledge to human wel- 
fare, and through it all his philosophical confusion 
resolves into a long-range optimism which even im- 
pending death can not dispel. 

Significant as a group is this baker's dozen of recent 
biographies and autobiographies relating to medical 
leaders. They indicate the dependence of American 
medical science on its European sources— a depen- 
dence melting now into a common pool of scientific 
achievement with our English colleagues. Whereas 
American medicine steins from sturdy Scotch and 
English roots, it has been abundantly grafted with 
French and German buddings. Many of these are 
now being trimmed away. It remains to be seen 
whether the stock will be able to carry the heavy 
potentialities of Russian or Chinese or Latin-Ameri- 
can medical ideas which are certain to flourish among 
us if given a chance. 

Chaunoey D. Leake 

Medical School, 

IJNivEEsiTY OP Texas, 

Galveston 

ARTICLES 

thrombin. To one (A) was added heparin alone, to 
another (B) was added plasma, to a third (C) and a 
fourth (D) were added both heparin and plasma. All 
tubes were made up to constant volume and were then 
allowed to stand for an hour. During that time the 
thrombin concentration was repeatedly measured. The 
heparin alone (Curve A) had no effect. The most 
striking change was shown by the tube (D), containing 
plasma, together with 0.6 Toronto units of heparin. 
Here the thrombin titer fell precipitously to the 1,600- 
unit level within a minute. It then remained at that 
level throughout the course of the experiment. With 
only 0.1 unit of heparin (curve C) the thrombin titer 
also fell to the 1,500-unit level, but 15 minutes were 
required instead of one. 

From these experiments it is evident that the amount 
of co-factor determines the amount of thrombin de- 
stroyed ; the amount of heparin determines the speed 
of destruction. 
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Fio. 1 . The thrombin and the heparin were dissolved 
in oxalated saline (0.075 per cent. KAO^ + O.SO per cent 
N aCI ) , Oxalated bovine plasma was obtained from a mix- 
ture of 7 parts blood and 1 part 1.86 per cent. KAO 4 . 
The thrombin unit is the amount required to clot 1 cc of 
purified fibrinogen solution, containing cnleiuin and acacia, 
in 16 seconds. In those experiments, calcium was omitted 
in order to avoid forming thrombin from the prothrombin 
present in the oxalated ])la 8 ma. Under these conditions 
(Am. Jour. Physiol — in press), thrombin is one third less 
efficient ; the thrombin titers were therefore multiplied by 
the factor, 1 . 6 , and the results were then plotted in terms 
of standard units. 

In light of these findings, it is of great interest that 
plasma alone, without a suppl<3nient of heparin, also 
caused the thrombin tiler to fall to the 1,500-unit level 
(tube B). The fall occurred quite slowly, however — 
almost an hour was required. It is known that plasma 
contains small amounts of heparin, and this heparin 
may be an essential catalyst, without which the reaction 
can not occur in finite time. It will be necessary to 
isolate the co-factor in order to determine whether, in 
the absence of heparin, it possesses any detectable anti- 
thrombic activity. It may well be that it does not. 

Walter H. Sebgers 
E. D. Warner 
K. M. Brinkhous 
n. P. Smith 

State University op Iowa 
Iowa City 

THE ULTRAVIOLET SPECTROORAPHIC EX-. 

AMINATION OF THE PAT FRACTION OF 
MOUSE MILK AND MAMMARY GLANDS" 

The presence of a mammary tumor-producing sub- 
stance in the milk of high tumor strain mice has been 
adequately demonstrated by Bittner, » Andervont,® 

1 This work was in part supported by a grant in aid 
from the Blanche and Frank Wolf Foundation. The 
authors wish to express thoir appreciation to Dr. I. H. 
P^stTy for her valuable counsel. 

» J* J. Bittner, Jour* Nat Cancer Inst, 1 : 165, 1940. 

B. Andervont, Jour, Nat Ca^ioer Inst, 1 : 147, 


DoOme.^ It is known to be present also in the blood 
and certain tissues of high tumor strain females.®* • 
If this factor is similar to the estrogens or known 
synthetic carcinogenic hydrocarbons, it should be 
denu>nstrable. by a comparison of the ultraviolet ab- 
sorption spectra of the fat fractions of the milk and 
the mammary glands of high and low tumor strain 
mice. Milk and non- tumorous mammary glands from 
lactating high tumor strains, A, C3H and dba and 
from the low tumor strain C57Black were studied. 

Milk was obtained by means of a miniature milking 
machine. Only mammary glands engorged with milk 
were used. Freshly excised mammary glands were 
plunged into liquid air and macerated with COj as 
described by Strait and Aird.^ The macerate was 
extracted by a solvent-separation procedure involving 
the use of acetone, ether, alcohol and isooctane. Alco- 
hol Soluble and insoluble fractions were studied inde- 
pendently. Preliminary control experiments indicated 
that extreme care is necessary in the use and purifica- 
tion of solvents if spurious results are to be avoided. 
The extraction procedure permitted study of the ultra- 
violet region down to 2300 A, a range sufficient to 
include compounds of the type expected. Five sam- 
ples of milk from A and C57Black mice averaging 
3.26 g and eleven samples of mammary glands averag- 
ing 3.62 g were used. The absorption spectra of the 
extracts in spectroscopically pure isooctane were pho- 
tographed in the ultraviolet with a Hilger medium 
quartz spectrograph. The extraction procedure is 
known to recover 1, 2, 5, C-dibenzanihracene and the 
estrogens triphenylethylene and oeslradiol, 

A comparison of the ultraviolet absorption spectra 
of milk and mammary glands of high and low tumor 
strain mice showed no significant differences. These 
results would indicate that ( 1 ) the milk-borne factor 
either is not carried in the fat fraction or, if it is ( 2 ) 
it is not spectrographically similar to the carcinogenic 
hydrocarbons or estrogens, or (3) it is present in 
quantities too small to be detected spectrographically. 
Triphenylethylene may be detected in concentrations 
of 0.026 milligrams per gram, the naturally occurring 
estrogens in somewhat higher concentrations, and the 
carcinogenic hydrocarbons in lower concentrations. 

Since the initiation of these experiments, recently 
published ultracentrifugation data* have indicated 
also that the active agent is primarily in the non-fat 
fraction. Ultrafiltration experiments by one of us on 

♦ K. B. DeOme, Am. Jour. Cancer, 40: 231, 1940. 

8 J. J. Bittner, Puh. Health Bep., 54; 1827, 1939. 

6 G. W. Woolley, L, W. Law, 0. 0. Little, Cancer Ses., 
1: 965, 1941. 

^ L. A. Strait, R. B. Aird, S. Weiss, Jour. Pharm. Sxp. 
Therop., 73; 86 i 1941. 

* M, B. Tisseber, B. G. Green, J. J, Bittner, Proc. Boo. 
Exp. Biol, and Med., 49; 94, 1942. 
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the non-fat ]>ortiona of milk and mammal^ tissues are 
now in progress. 3 3^0me 

XJNIVEaSITY or Califoenia, Beekbley 

L. A. Strait 
E. L. McCawley 

tJNIVEBSITY or OALirOENlA^ 8AN FEAKCISCO 

THE ISOLATION OF A NEW OXIDATION- 
REDUCTION ENZYME FROM LEMON 
PEEL (VITAMIN P)t 

Szent-Gyorgyi and collaborators in 1936^ postu- 
lated the existence in lemon peel of a new vitamin, 
designated the permeability vitamin or P, concerned 
with the regulation of capillary permeability and 
fragility. Since then much experimental and clinical 
work has been carried out with crude preparations 
indicating the presence of factors influencing the 
capillary state, the blood pressure and related phe- 
nomena. It was the purpose of the present work to 
isolate in pure form ilie capillary or vitamin factor. 

Vitamin P was believed by Szent-Gyorgyi^ to be 
citrin, a mixture of the flavanone glycosides, hes- 
peridin and eriodictin. We initially prepared citrin 
by a method similar to that of Szent-Qybrgyi, which 
consisted in extraction of the ground lemon peel with 
acetone, precipitation with Ba(0n)2, and liberation 
of the pigment with H2SO4 in a small volume of 
methanol. On standing for several days a white pre- 
cipitate of hesperidin slowly separated out, accom- 
panied by the bleaching of the solution. This obser- 
vation, along with others in the course of the work, 
led us to regard the yellow eriodictin of Szent- 
Clybrgyi as the cbalcone of hesperidin. This explains 
the diiHculty encountered by Szeiit-Gydrgyi in sepa- 
rating hesperidin from his yellow material, inasmuch 
as there is an equilibrium between the flavanone and 
its open cbalcone isomer : 


OH 



hesperidin hesperidin chaleonc 

(flavanone glycoside) (3,2',4',6'*tetrahydroxy, 

4-mcthoxy-chalcono 

glycoside) 

This equilibrium is shifted to the right in alkaline 
medium and to the left in acid medium. It has been 
previously observed*- ® that the 2^hydroxy-chalcones 

i One of us is indebted for a fund from the Calif omia 
Fruit Growers Association. 

sL. Armentano, A. Bentsath, T, Beres, 8t. Busznyak 
and A. Bzent-Gydrgyi, Vtsch, wed. Wschr., 33: 1325, 1930. 

« A, Saent-Oybrgyi, Zeit. /, physiol. Chew., 255 ; 126, 
1933. 

* J. Shinoda and S. Sato, Jour. Pharw. 800 . Japan, 48: 
791, 1928. 

fl A, Russell -and S, dark, Jour. Am. Ohem. 01: 
2051, 1939. 


exhibit a marked tendency to isomerize to the corre- 
sponding davanones. 

The pure cbalcone was prepared by dissolving sev- 
eral-times recrystallized hesperidin in cold alkaline 
solution with subsequent neutralization, upon which 
the cbalcone rapidly crystallized and was filtered, 
washed with acetone and ether and dried. This 
crystallization is immediate, whereas the ring-closure 
proceeds at a much slower rate. The cbalcone was 
obtained in the form of bright yellow microscopic 
crystals of melting point 251-252® C. (uncorr.), solu- 
ble in pyridine, very slightly soluble in methanol and 
insoluble in water. The cbalcone could easily be re- 
verted to hesperidin when suspended in absolute 
methanol (traces of anhydrous HCl increased the rate 
of this reaction), and the resulting product gave no 
depression of the melting point of the original hes- 
peridin (261-262® C.). 

An active group such as occurs in the chalcone 
( — CG — CII— CH — ) should be easily susceptible to 
reduction. Upon solution of the chalcone in pyridine 
and treatment with small amounts of zinc and glacial 
acetic acid in an oxygen-free atmosphere, reduction 
took place rapidly as evidenced by the loss of color. 
Shaking the solution in air restored the yellow color. 
This chalcone is, therefore, a member of that class 
of naturally occurring substances capable of being 
reversibly oxidized and reduced. 

Since most of these substances are associated with 
proteins as enzymes within the tissues a new method 
of isolation was developed in order to obtain the in- 
tact protein complex. An aqueous extract of lemon 
peel was saturated with (NH4)2S04 and the resulting 
precipitate filtered, redissolved, reprecipitated and 
dried in vacuo. This tan powder was exliaustively 
extracted in a Soxhlet with ether yielding a bright 
yellow solution and a pale tan residue. The ether- 
soluble pigment was shown by standard teats to be 
neither a carotenoid nor a benzopyrene type of pig- 
ment and will be the subject of further investigation 
in this laboratory. The protein residue was extracted 
with pyridine which served to split the pigment from 
the protein. This pigment was shown both by phys- 
ical and chemical tests to be the cbalcone of hes- 
peridin, The denatured protein was repeatedly 
washed and found to give positive reactions to the 
standard protein tests. 

When hesperidin opens to form the chalcone there 
is established an extensive system of eon jugaM 
double bonds, which greatly increases the absorption 
in the blue and near ultra-violet. Combination of the 
chalcone with the protein rfiifted the ultra-violet ab- 
sorption maxima from 3320 A. to 3270A and from 
3080 A to 3020 A without altering the ahape of the 
curve. The ohaloone f ornui oompleacas with 
teins, end it ^ probable 
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kept in solution hj such a mechanism. The chalconc' 
protein complex Tvas found to be easily reduced by 
sodium hyposulflte and to be reoxidked by oxygen. 

The chaloone-protein and its prosthetic group, hes> 
peridin chaleone, can serve as hydrogen transporters 
in mammalian tissue. This was demonstrated in the 
1{+) -glutamic acid dehydrogenase system obtained 
from liver by the method of v. Euler, Adler, Giinther 
and Das.** This system involves I (+) -glutamic acid, 
apodehydrogenase, codehydrogenase I or II and di- 
aphorase ; whether the chaleone is reduced by diapho- 
rase or directly by the codehydrogenase we do not 
know at the present time. As previously mentioned, 
the chaleone is autoxidizable and, hence, under aerobic 
conditions can increase the oxygen consumption of 


such a respiratory system. Work is now in progress 
to determine the various respiratory systems in which 
the chalcone-protein may play a role and the exact 
location of this substance in the hydrogen transport 
chain. We believe that this material and perhaps 
similar substances play a part in tissue respiration 
of both plant and animal cells. 

Finally, preliminary experiments have shown that 
the chaleone exerts a beneficial effect upon the state 
of the capillaries, decreasing the fragility and pre- 
venting localized hemorrhages. 

Cecil Z. Wawrx 
J. Letdbv Webb 

School or Medicine, 

University or Southern Calieoknia 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN APPARATUS FOR CONTINUOUS FILTRA- 
TION IN BLOOD AND PLASMA 
TRANSFUSIONS 

Despite the use of adequate amounts of anticoagu- 
lant, fibrin clots will form in stored blood or plasma. 
The amount of fibrin will increase witli the time of 
storage, but may be present in blood shortly after it 



Fzck 1. X^grammatic sketch of transfusion system, 
apparatiff for oontkuous filtration, 

Du Aite, 0, ^ther and iff. Das, fiett 


is drawn. The blood and plasma, therefore, must be 
filtered before administration to prevent embolism. 

In the methods employed at present, the most widely 
used materials are cott<m gauze and metal screening. 
In inany cases filtration through cotton gauze is car- 
ried out in the open air, permitting air contamina- 
tion with bacteria. Furthermore, cotton gauze offers 
uo uniformity for standardization, and no evaluation 
as to its pore size is possible. Metal screens, aside 
from the usual objection to metals for intravenous 
fluids, have been too coarse to retain all fibrin par- 
ticles. 

We have successfully used a filtering system which 
is fine enough to remove all fibrin particles. It con- 
sists first of a glass cone with coarse openings which 
holds back the large clots and prevents plugging of 
the rubber tubing. The blood is then filtered through 
glass wool (or glass cloth), and a fused glass filter 
which removes the remaining particles. “Pyrex” glass 
wool is adequate for this purpose, and, together with 
the fused glass filter, may be cleaned before use with 
cleaning fluid. The fused glass filter may be as fine as 
desired. It may retain the red cells or it may permit 
their easy passage. We have found that a filter made 
of fused glass particles, size 80 to lOO mesh, allows the 
rapid passage of the red colls and is still fine enough 
to hold back the fibrin particles. 

The filtering apparatus permits administration in 
a closed system from the bottle into which the blood 
or plasma was drawn originally. This type of filter 
may be used to filter plasma in the field, either with 
the transfusion set as illustrated or by any other 
method. It satisfies the need for an adequate filter in 
the emergency treatment of shock with plasma. 

Heinz Sikdentofe 
M fLTON Levine 

The Mssmjkt Hohool, 

(Hf Mxknesota 

-i , 
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BIVALENT TYPHUS VACCINE OF HIGH 
IMMUNIZING VALUE 

Based on immunologic diiferences found betweebt^ 
endemic and epidemic typhus strains, some authors 
recommend the production of “epidemic*^ vaccines as 
means of practical protection against the infection. 
Such vaccines have little if any value against “iuurine” 
and closely related strains which have been found to 
originate outbreaks of typhus fever of considerable 
extent and great severity. On the other hand, by in- 
creasing the antigenic content of our “murine” vaccine 
it is possible to immunize against both types of the 
infection as shown by Veintomillas,^ who has found 
that complete protection can be obtained in men vac- 
cinated against the experimental inoculation by both 
Mexican endemic virus and Bolivian ei>idemic typhus. 

The results of practical vaccination with “murine*^ 
vaccine have not been carefully studied. A consider- 
able number of persons has been vaccinated, but we 
may draw information from only 5,000. All these 
cases were potentially exposed to the infection and 
we know that at least seven developed typhus after 
being properly vaccinated. From a large group of 
physicians, nurses and medical students, two vac- 
cinated persona developed mild typhus, while two non- 
vaccinated students died of the infection. The pos- 
sibility that the indicated failures might have been 
due to insufficient cross-protection against some epi- 
demic strains encouraged us to improve our. mono- 
valent “murine” vaccine by addition of “epidemic” 
antigen. 

The cultivation of murine virus in the lungs of rats 
produces amounts of rickettsiae which are far superior 
to the yield of ordinary bacteria growing in artificial 
media if we compare lungs and media by weight, but, 
80 far, we have not been able to obtain practical 
“lung” cultures of the “Breinl” strain, not even in 
mice. However, we have found that a Mexican epi- 
demic strain is suitable for the production of consid- 
erable growth of rickettsiae in the lungs of mice. 
Pure suspensions of organisms thus obtained have a 
high protective value against both the “Breinl” and 
the homologous strains, although it is not satisfactory 
against endemic typhus. Suspensions which are 
water-like in appearance have a definite protective 
effect against the “Breinl” strain. The bivalent vac- 
cine has a final concentration, when ready for human 
use, equivalent to a turbidity intermedia! between Nos. 
1 and 2 of the McFarland scale. This amount of 
antigen produces local and sometimes general reac- 
tions in vaccinated persons, but it is well tolerated. 
When tested in guinea-pigs, it shows a high degree 
of protection against both “murine” and “Breinl'f^, 
strains. Since the organisms can be obtained in pur# 

1 F, Veintemillas, Suplementos del lastijtuto Nacionid d# 
Baeteriologla, June and November, 1941, La Pas, Bolivia. 


suspensions, the antigenic content of the vaccine can 
be modified at will. For instance, for field work we 
distribute a suspension containing 10 times more 
rickettsiae than that required for human vaccination. 
Therefore, 50 cc of such stock vaccine is sufficient to 
start the immunization of 1,000 people. Before use, 
the concentrated vaccine is diluted in the same syringe 
with 9 parts of steric isotonic NaCl solution adminis- 
tering a first dose of 0,5 cc and 2 subsequent doses of 1 
cc each at weekly intervals. However, this treatment 
is insufficient for laboratory workers, who require at 
least 5 doses of vaccine to be fully protected. 

The cost of production of the bivalent vaccine is 
relatively low since the mouse vaccine is only a minor 
part of the mixture. 

In selecting the strain for the preparation of the 
murine vaccine we found the “L” strain most suitable 
for the production of large quantities of rickettsiae in 
the lungs of rats, and the epidemic strain called “42,” 
which has properties equal to the “Breinl” strain, is 
readily adapted to grow in the lungs of mice. Further 
modifications in the antigenic composition of the vac- 
cine depend on the results of its application to men. 

M. Rmz Castaneda 

The Tvphxis Laboratory or Mexico, 

Mexico, B. F. 
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announcing! 

The Third Revised Edition of 

PRINCIPLES OF 
STRUCTURAL GEOLOGY 

By CHARLES M. NEVIN 

professor of Geology^ Cornell Vnivermty 


One of the foremost textbooks in structural geology, Professor Nevin’s book has now been 
carefully revised and brought up to date. In preparing the revision, the author made a 
thorough study of the literature that has appeared since the publication of the second 
edition. As a result, the discussion has been refined and clarified, and new material in 
keeping with current trends has been woven smoothly into the text. The illustrations have 
been improved, and new ones have been added. 

The purpose of the book is to discuss, as simply as possible, the deformations of the earth. 
Controversial subjects are treated thoroughly and impartially. The observable failures 
such as folds and faults are dealt with first. The causes of earth movements are treated 
later in the book. 

This third edition has retained those features which won so favorable a reputation for the 
earlier editions. The presentation is stimulating to both teacher and student ; the content 
is lucid, readable and thought provoking; the selected references are ample. All in all, it 
is a teachable book. 

CONTENTS — Introduction. Physical Properties of Rocks. Stress and Strain Relations. Flexures. 
Faults. Joints. Cleavage. Structures Associated with Igneous Intrusion. Structures in Unconsolidated 
Sediments. Reflection of Rock Structure in the Topography. Some Facts, Inferences, and Hypotheses 
Regarding the Earth. Continents and Ocean Basins. Mountain Systems. Index. 


320 pages 


16S illustrations 


6 by 9 
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AN EXPLODING STAR IN CYGNUS 

The first nova or ex^iloding ^star to appear in many* 
months has been discovered in the constellation of Gygnufi 
by Pr. Fritj! Zw^eky observing from Mt. Palomar, Calif. 
Obeorvatorica all over the world have begun observations 
upon the remarkable changes in this star *s spectrum 
which will contribute to the knowledge of stellar structure 
and of atomic structure as well. 

Not quite bright enough to be seen with the unaided 
eye, the nova now at eighth magnitude is probably as 
bright as it ever will get. Inspection of astronomical 
photographs at Harvard Observatory show that it had 
boon photographed more than fifty times since Jime 8 
when it was of about tenth magnitude. 

T)r. Harlow Bhapley, director of Harvard Observatory, 
stated that '*Tt is likely that the nova reached its explo- 
sive maximum in early spring when too near the sun for 
discovery. During this summer it has been oscillating 
between the seventh and eleventh magnitudes. TTltimately 
it will fade away. Its distance is probably greater than 
a thousand light years. ^ * 

Pr. Walter Adams, director of Mt. Wilson Observatory, 
reported the discovery to Harvard Observatory, whence 
the news was distributed by radio and telegraph to obser- 
vatories both in the Americas and in Europe and Asia. 
Lund Observatory in Sweden relayed the information to 
observatories in both United Nations and Axis countries. 

The spectrum of the nova shows bright bands with mul- 
tiple absorption components. A complete ctirvo of the 
light variations is being prepared from the Harvard 
pbotogrnj»hs. 

THE SCARCITY OP PHYSICISTS 

One good physicist is bred per year per million inhabi- 
tants. 

This estimate, made by Sir Lawrence Bragg, of Caven- 
dish Laboratory, Cambridge, England, was based on the 
number of physicists turned out annually by the British 
universities, and is confirmed by the Central Register of 
the Royal Society, which corresponds to our National 
Roster. At the beginning of the war, the pritish had 
listed 1,200 physicists in a population of 45,000,000. 
Assuming an average working life of thirty years, this 
comes also to about one per million per year. 

A survey made in the United States in connection with 
the National Roster of Scientifle and Specialized Person- 
nel shows that one good physicist in a million men applies 
to the IT. S. A., too. 

This ranks the physicist among the scarcest of war 
''materials.'' The demand in both England and Amer- 
ica exceeds the supply, and the universities have been 
pressed to train as many men as possible to fill the gap. 
The physicist, Uko the poet, is born and not made, an 
editorial in ATafitre contends. He can not bo made 
on demand by any system of training. However, the 
British editorial argues, Sir Lawrence Bragg's defiaithtg 
a good physicist as "a man capaMe of indep^d^t 


thought, with a fiair for his subject, ' ' has set the stand- 
ard too high. Many of the tasks for which physicists are 
required can bo very adequately performed by men and 
women less gifted. 

There has been a very substantial increase in the size 
of the physics classes in British universities and colleges. 
While this may not add materially to the numbers of 
"good physicists" it will add substantially to the num- 
bers available for the more routine but no less important 
posts for which originality of a high order is not neces- 
sary. And this will enable the strictly limited number of 
men with a real flair for research to be assigned to the 
tasks that they alone can do. 

THE TREATMENT OF CANCER 
WITH X-RAYS 

The experimental treatment of cancer with x-rays gen- 
erated by 3,000,000 volts of energy was described at 
the Chicago meeting of the American Roentgen Bay 
Society by Pr. Richard Preaser, who reported that the 
high intensity of the ray created by the experimental 
machine permits a depth dose much greater than has been 
obtained even with groat amounts of radiiun; and by 
Professor John Trump, of tho Massachusetts Institute of 
Technology, who described the physical characteristics of 
the extremely short ray. Operating on the electrostatic 
principle, by which static electricity is produced by fric- 
tion, the apparatus is insulated by air under pressure. 

A small number of selected patients have been treated 
with rays created by the new machine. Pr. Dresser 
stated that tho 3,000,000 -volt x-rays have essentially the 
same physical properties as gamma rays of radium. The 
penetrating effect of these rays of such extremely short 
wave-length is such that the maximum therapeutic treat- 
ment effect occurs not on the patient's skin, but some 
distance below in tho subcutaneous tissue. Thus the new 
machine may make possible larger doses of radiation 
directed at deep-seated cancers with proportionately lew 
effect upon tho skin and adjacent normal tissue. 

These preliminary clinical findings substantiate the 
observation that as the wave-length of an x-ray beam hi 
decreased, the skin tolerance and depth dose are increased* 

LARGER SUGAR CROPS 

SoiENTiFio control has been developed by Pr. BMrry 
Clement, of tho Hawaii Agriculture Experiment SHnion, 
whereby plantings of sugar cane in any location may be 
consistently made to yield 100 per cent, of the theoretical 
yield. 

In the beginning of the study a field experiment woe 
set up to show tho relative importance of soil and elinifiie. 
This experiment waa unique since the type of climate ^ 
the two fields differed radically, althon^ they were only 
a few miles apart The temperature of the area# wbb 
the some, but one hod a lowr roiiifaH and )4||^ 
intensity, w^ the other was a elon^y ^ 

erate risinfe^i To #nre that the epU 
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wa« identical, dirt from one was transported to the other. 
When cane 'was grown in the two soils under the same 
climate conditions, tho yield was the same. Yet, when 
cane was grown in these two soils in their respective di* 
mates the one yielded 134 tons per acre of good qualitj^ 
cane while the other gave only 65 tons of medium quality. 

All attempts to correlate the differences in growth with 
soil, nitrogen, phosphorus and calcium levels in the plant 
were without success, but an almost perfect correlation 
(.990) was obtained when the physical factors of leaf 
area, crop density and sunlight were considered. 

Thus it was evident that yield and quality are depen* 
dent, largely, on the atmospheric energy absorbed by the 
plant. Since the amount of atmospheric energy varies 
from season to season and from year to year, it is clear 
that the growth and quality of the plants will also vary. 
It follows, then, that the index to tho fertilizer program 
lies in the plant as it integrates the influences of the 
atmosphere. 

A system of indices has been established for sugar cane 
which makes possible the continual adjustment of prac- 
tices to requirements. The primary index, the sugar con- 
tent of the sheaths of certain young leaves, reflects the 
balance existing between the metabolism of the plant and 
energy available. When this index is normal (about 10 
per cent, sugar, dry weight) the plant is growing at the 
desired rate for the particular climate. If the index rises, 
the plant is building carbohydrates at a faster rate than 
it is using them, that is, it could be growing faster thai 
it is. If the index falls below normal, the plant is grow^ 
ing foster than it should and hence quality suffers. 

Whatever tho primary index shows is the key to ad- 
justments. If the index is abnormal, secondary indices 
for moisture, nitrogen, etc., are consulted for the cause, 
and correction in irrigation or fertilizer applications are 
made accordingly while the crop is still in the fields. 

Using this program, much of the guess work in crop 
management is eliminated. Economically tho program 
pays for itself many times over in saving of fertilizers 
and of water, not to mention tho high yields of good 
quality crops. 

THE EXTERMINATION OF INSECTS 

The farmers’ annual blitz season is on. The enemy! 
Hordes of Oriental fruit moths, potato fleas', boll -weevils, 
cotton loaf -worms, Japanese beetles, velvetbcan caterpil- 
lars and hundreds of other varieties of insects. However, 
the latest communique of the Department of Agriculture 
reports that everything is under control, with only a little 
mopping up still to be done. 

A fresh infiltration of wheat-eating Hessian flies, 
sweeping east from Kansas to Pennsylvania, are being 
thwarted by a drastic scorched-earth policy. Since this 
newest menace is nourished in its larval stage by the juice 
of tender young wheat stalks, it can be combatted by the 
ruthless destruction of “volunteer’! or random between- 
crop growths of wheat which offer breeding ground to 
the thirsty Hessian maggots. It is also circumvented by 
“delayed seeding,” since a touch of frost is harmless 
to wheat but slows down flies. 

Out important wartime crops of peanuts and soybeans 


have been menaced by white-fringed beetles^ leaf -hoppers 
and velvetbean caterpillars, which can be dusted with 
cryolite from low-flying airplanes. The white-fringed 
beetle is a new importation from South America, which 
research exports in Agriculture’s Bureau of Entomology 
and Plant Quarantine believe is now under control. 

Tho beetle called grape colapsis, fond of soybean in 
its grub stage, can be foiled by rotation of crops. The 
cotton season has presented, in addition to the annual 
boll -weevil menace, an urgent epidemic of cotton leaf- 
wom, or Alabama ardillacea, which migrates annually 
from the tropics. Thanks to calcium arsenate, dusted 
from airplanes, this is now under control, except for the 
northern edge of the cotton belts. Entomologists are 
now working on a now cotton pest — the pink boll worm. 
Except for a few enemies such as the gipsy-moth, crick- 
ets and grasshoppers, government entomologists content 
themselves with research, information service and regula- 
tion of harbor and inter-state plant quarantine, lotting 
the farmers carry on the actual warfare. 

The innumerable pests which eat stored grain, wool 
and tobacco in warehouses are an ever-present problem, 
requiring a vigilant policy of fumigation and “dusting 
tho air” with arsenate compounds. 

Although nicotine bentonite is sometimes used in spray- 
ing fruit, the most common defense weapon is arsenic, 
now being absorbed by tho war against human enemies. 
Although no shortage of arsenic has been felt so fat, 
farmers and government experts are not too hopeful 
about next year ’s supply. 

Fruit pests alone number between 260 and 300 varieties, 
while another myriad of species attack potatoes, vege- 
tables and all forms of truck crops. Booby traps com- 
posed of poison bait are used for some varieties; spray- 
ing, dusting, rotation of crops for others. The com 
earworm cun sometimes bo taken in by breeding longer 
husks on corn. Those worms you’ll be eating with your 
apples this fall are most apt to bo youthful codling moths 
or Oriental fruit moths. 

ITEMS 

The unusual dampness which in most agricultural areas 
had delayed the maturing of crops, and aroused fears of 
frost damage should frost come early this year, have given 
way to good growing weather — warm and with plenty of 
sunshine. According to reports issued by the XJ. 8* 
Weather Bureau, in some places com grew twice as fosi 
as normal for this time of the year. On the whole, in 
fact, growing conditions have been unusually favorable 
throughout the whole season, and crop yields 12 per cent^ 
higher than in any past year are predicted. If the fall 
weather continues good, the final yields may exceed pres- 
ent forecasts. In any case there is a big harvesting job 
ahead. 

Quantities of precious copper, zinc, lead, nickel, tung- 
sten, chromium and other strategic metals are being ree? 
cued from low-grade deposits and mine wastes by air 
babbles, which float them to the surface. The low-grad<^ 
ores are ground In water and small amounts of chendooli 
are added which sdeetiviay attain thmnselt^ ^ 
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Scientific uses for Linde rare gases include— 

1. The study of electrical discharges. \ 

2. Work with rectifying and stroboscopic devices. 

3. Metallurgical research. 

4. Work with inert atmospheres, where heat con- 
duction muse be increased or decreased. 

Many standard mixtures are available. Special 
mixtures for experimental purposes can be supplied 
upon request. 
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Bacto**Agar 

Bacto-Agar is a purified Agar prepared from 
domestic material. In the manufacture of 
Bacto-Agar extraneous matter, pigmented portions, 
and salts are reduced to a minimum, so that the 
finished product in the form of fine granules will 
dissolve rapidly, giving clear solutions. 

Bacto-Agar is distributed only for use in 
bacteriological culture media upon proper 
certification by the purchaser. 

Bacto- Asparagine 

Baeto- Asparagine is a purified amino acid 
widely used in synthetic culture media and in the 
preparation of tuberculin. 
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RARE CHEMICALS 


a e a a iHE EDWAL LABORATORIES 
n an organization of consulting chemists and engineers. 
In its founding years it engaged primarily in industrial 
research, analysis and control work. Succeeding years 
revealed the necessity for entering into the small scale 
manufacture of new chemicals which were needed for 
research problems and which could not be obtained 
elsewhere. This led in turn, to the production for 
sale of a number of pure chemicals which at the time 
were not commercially available. 

Although today facilities for Urge scale manufacture 
are available, an important part of our work is still 
devoted Co the small lot production of new and rare 
chemictli. This service is in the hands of competent 
chemists, and is offered to all firms, individuals ^or 
schools engaged in research, development or production. 
A special Loi Price List, No. /i” will be sent 

with our caulog when requetud. 
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of the valuable minorala and float them to the surface. 
This process of ** froth flotation** has been used for 
many years, but E. I. du Pont de Nemours and Com- 
pany announces the development by themselves and others 
of new chemicals which Improve the process and make it 
more economical. The precious minerals are skimmed off 
the surface and subsequently smelted and refined, thus 
adding to the supply for our war implements. 

To insure production of the highest quality of dehy- 
drated foods for the armed forces of the United Nations, 
the U. S. Department of Agriculture announces the open- 
ing at Albany, N. Y., within the next few weeks of the 
first school to train commercial manufacturers in im- 
proved methods of processing developed in government 
research laboratories. Because of the urgent need to 
conserve shipping space and to prepare foods in a form 
which will keep indefinitely in any climate, the training 
program will bo expanded sometime this fall to include 
a school at Rochester, N. Y. The training program is 
being jointly conducted by the Agricultural Research 
Administration and the Agricultural Marketing Adminis- 
tration, which is the Lend-Lease purchasing agency. Sub- 
jects included in the courses will be selection of vegetable 
varieties, storage problems, processing, packaging and 
laboratory control, to provide maximum quality for this 
fuel for the fighting men of the United Nations. Recent 
improvements in dehydration processes make possible the 
shipment of dry vegetables, milk, meat and other food- 


stuffs in only a fraction of the space formerly required. 
Yet when mixed with water at the battle front, they are 
reconstituted with nearly all the nutrient value and fresh 
flavor still intact. 

The death rate from tuberculosis in the United Stat^ 
continues to decline, despite an upswing of eases in Euro- 
pean countries, according to the report of the National 
Tuberculosis Association. Last year 44 persons died of 
tuberculosis for every 100,000 population, compared with 
46 the previous year. This totals 59,173 persons dead 
and 305,714 new cases reported. Despite continued im- 
provement in the death toll, there is slowing up of the 
downward trend of cases in this country. Dr. Kendall 
Emerson, managing director of the association, points out 
that under wartime conditions tuberculosis may show on 
increase here, just as it already has in warring countries 
of Europe. Various theories have been offered to explain 
the increase abroad. Among them are decreased re- 
sistance, due to longer hours of work, strain, anxiety, in- 
adequate diet, broken rest, overcrowded homos and short- 
age of medical and nursing personnel. There is every 
reason to believe that, as the war goes on, these factors 
will operate in this country unless voluntary and public 
health authorities arc able to use all their resources. 
Every effort is being made to keep tuberculosis out of the 
armed forces. Army doctors are fully equipped for x- 
raying and are authorized to reject all those who may 
have or who have had the disease. 


for aecurate linear nieasurements of short range 



A moat doolrable feature of these instrumetits is the diTersity of appUeattons possllile. Zh addition to tAe UMO 
indicated, displacements on snuOl objects can be meeaured by mounting them directly on tiie jdide. tm 
can be mounted to fom a small coordinate comparator* Etc., etc. 

&AN0BS; up to 4 inches (100 mm) « BlSADXNaS: to .00005 inch (0.001 mm) by Tevnlev 

THE GAERTNER SCIENTIFIC CORPORATION: 

1804 WrifhtwooC Am * CUoafo * VMJL 





VoL. 90 


No. 2492 


Friday, October 2, 1942 


Holders of a Better Destiny: Be. Charles M. A. 
Stikk - 306 

Scientific Events: 

Mecent Deaths; Technoehemical LectureSf 194S- 
194Sf of the Mellon Institute; Students in the 
Army Enlisted Meserve; Standards Division of the 
Office of Price Administration ; Appointments and 
Eesiffnations at Field Museum, Chicago; Officers of 


The American Society of Mechanical Engineers 311 

Scientific Notes and News 313 

Discussion : 


Vertical Orientation of Powdery Mildew Conidia 
during Fall: Be, C. E. Yaewood and W. E. Hazen. 
The Requirements of ParasHes for More than 
Hosts: Be. Qeoeoe N, Wolcott. The Complete 
Utilisiation of Scientifically Trained Personnel: Be. 


Haeey Grundeest 310 

Scientific Boohs: 

Organic Chemistry: Propesbor Maeston Taylor 
Boqert 319 

Special Articles: 


Biotin Deficiency and Other Changes in Rats Given 
Sulfanilylguanidine or Succinyl Sulfathiasrole in 
Purified Diets: Br. Flovd S. Baft, L. L. Ashbuen 


and Br. W. H, Sebeell. Atypical Response of the 
Rabbit to Desoxycorticosterone Acetate: A. E. 
Bakopp, K, E. Paschkis and Professor A. Can- 
tarow. Uniformities in the Content of B Vita- 
mins in Maligntmt NeopUuims: Be. Alfred Tay- 
lor, Br. Maxwell A. Pollack and Professor 
Booee J. Williams 321 

Scientific Apparatus and Laboratory Methods: 

The Determination of Blood Volume with Red 
Blood Cells Containing Radioactive Phosphorus 
(P®*) : Prank A. Beown, Jr., L. H. Hempelmann, 

Jr. and Br. Bohert Elman. Freezing Myriapods 
for Photographing: Br. Mychyle W. Johnson 


and Br. James H. Starling 323 

Smence News 10 


SCIENCE; A Weekly Journal devoted to the Advance- 
ment of Science, edited by J. McKern Cattell and pub- 
liHlicd every Friday by 

THE SCIENCE PRESS 

Lancaster, Pennsylvania 

Annual Subscription, $6.00 Single Copies, 15 Cts. 

SCIENCE Is the oflicial organ of the American Associa- 
tion for the Advancement of Science. Information regard- 
ing membership in the Association may be secured from 
the office of the permanent seor'ctaty in the Smithsonian 
Institution Building, Washington, B. C. 


MOLBERS OF A BETTER DESTINY^ 

By Or. CHARLES M. A. STINB 

vice-president and adviser on research and development, E. I. DU PONT DE NEMOURS AND COMPANY, INC. 


In fighting a war, the all-absorbing intent is to win. 
There is little time to analyze the rush of events or to 
appraise their consequences beyond the war^s end. 
The united objective is rightly success for our arms. 

Yet under the pressures of a great war there may 
be compressed scientific, economic and social develop- 
ments that might have taken many decades to achieve 
under less urgent conditions. Their effects on our lives 
and all civilization may be more wide-reaching and 
lasting than any military conquest. They constitute 
one of the most imperative incentives to victory. 

No American, least of all any scientist worthy the 
name, conceivably could endorse war as a justifiable 
means to progress. The destruction of life and 
property wrought by the present war far exceeds the 

1 Address before the General Session of the American 
Chemical Boclety, Buffalo, N. Y., Beptember 7, 1942. 


havocs of a century^s earthquakes. Most of mankind 
is burning itself on an altar of paganism.^ 

Nonetheless, one fact is inescapable. Despite the 
recurrent malady of war, history^a over-all course is 
forward. Mankind has the habit of rising phoenix- 
like from its own ashes to attain greater heists.' 
Progress is immortal. 

We emerged from the First World War with a 
wholly new concept of our possibilities. For the first 
time we began clearly to see that when the Creator 
conferred upon man freedom of choice and action, 
there were placed in man’s hands the tools with which 
he could ^ape his destiny and modify his future. 
We ledmed that it was possible not only to emulate 
nature but even to excel her in certain fields of crea- 
tion. We were shocked at how little we knew and at 
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how nEkeagerly we had advanced in the light of what 
WBA still to he accomplished. 

The new nation — and it was no less — that was built 
on this continent following 1918, largely as a result 
of the war-broadened vision, would have seemed a 
fantastic wonderland in 1914 had anybody then had 
the imagination to predict it. 

The automobile came of age; aviation was estab- 
lished as a potent industry; the “wireless^' of war 
days became “radio,” and radio approached the 
miraculous in the marvel of television. Add to these 
the gigantic expansions realized by the telephone, the 
motion picture and rayon, all three of which were 
undeveloped infants in 1914, and you have a combi- 
nation of influences truly staggering in their effects 
upon American life. 

One of the greatest migrations of all time took 
place as millions moved from farms to cities and more 
millions from cities to suburbs. This mighty trek, 
made possible by improved transport, better highways 
and opportunities for more lucrative employment, 
paralleled further drastic changes in our traditional 
economy. Wo had led the world in agriculture; we 
now led it also in industry. Mass manufactures 
superseded the handicrafts almost to their extinction. 

Meanwhile, the American woman had taken her des- 
tiny into her own hands. In 1914, she wore long 
skirts, cotton stockings, whalebone stays, and her 
“place was in the home.” She came out of the war 
with a declaration of feminine independence that has 
since taken her to Congress, into the Cabinet and into 
almost every activity once sacred to man, including 
the military. In less than a decade she cut the bonds 
of centuries and destroyed for all time a hundred cir- 
cumscribing taboos. Only the future historian can 
assess the full impact of this new freedom upon the 
family, the community and the nation. It was un- 
doubtedly speeded to fruition by the First World 
War. 

There were other advances — you are ss familiar 
with them as I am. When we, the American people, 
on the seventh day of December, 1941, found otlrselves 
again at war on a global scale, we were living on a 
plane that bore but little resemblance to the pre-war 
period of a quarter century earlier. Our clothes, our 
food, our homes were different. The character of our 
work was changed. Our environment and thinking 
were those of a new age. 

Millions of dollars had become hundreds of millions 
in our national planning. Private industry risked 
tens of millions on ventures that earlier would have 
oommandeS hardly a tenth as much. Hosiery and 
furniture alike were being made from coal, water and 
air; dresses from wood, farm fertilkers from the 
atmosphere, camphor from pine stumps. These and 


many other achievements of ohemical synthesis had 
altered or made obsolete trade practices and eustoms 
as old as the race. 

Moreover, the scientist was just getting started. 
Tens of thousands of new ohemical compounds and 
metallic alloys awaited his full exploration. We were 
speculating on the eventual conquest of disease. The 
elimination of poverty, at least as a social problem, 
was considered a goal that well might be realized. 
And, as organic chemistry was the source-spring of 
a major share of the infinitude of changes that in- 
spired such hopes, the influences of the First World 
War could be very definitely traced here also. Our 
organic chemical industry in the United States grew 
directly in answer to needs made violently evident by 
that war. 

It is unnecessary to detail to chemists what has 
happened in chemistry since 1914. That year, a mere 
handful of 528 workers made up the nation^s total 
employment in the production of coal-tar chemicals. 
American-made dyes were not even listed in the offi- 
cial census reports. Our farmers had to buy German 
potash and Chilean nitrate. Our physicians looked to 
Europe for important drugs, sutures and optical glass. 
All science looked to Europe for leadership. 

Indeed, it was a simple, almost a scientifically 
primitive economy in which we Americans then lived. 
On all the seven seas, America-bound ships heavy 
witli goods and raw materials testified to our depen- 
dency on foreign lands. The homes in which we lived 
differed little from those of our great-grandfathers; 
the tailors of the Caesars knew the textiles of which 
we made our clothes; the finishes of our 1914-model 
horseless carriages dated to ancient Egypt and the 
building of the Pyramids. All steel rusted. The best 
rubber tires were worn out after about 3,000 miles of 
highly uncertain road service. 

One shudders at what might be our plight if those 
were the tires of to-day, or if by some colossal blunder 
we had failed to establish an organic chemical industry 
in the United States as a consequence of that other 
war’s bitter lessons. 

Thank God, we did establish a chemical industry 1 

We did more than that. We established a nation- 
wide common consciousness of the power of science in 
every branch of American industry. Steel, textiles, 
transportation, foods, oil, in fact, every basic producer 
came to the turn in the lane where all signposts of 
progress pointed in one direction — ^to the research 
laboratory. We did not get there all at once, but 
most of us got there long before German hobnailed 
boots were pounding over the streets of Warsaw. 

Expenditures for industrial research in the United 
States rose from an inconsequential snm 3reai^iii llie 
pre-First^World-War period to an amottot eiM^ateil 
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at 300 milliona of dollars yearly in the pre-Seoond- 
World-War period. The number of reeeardi labora- 
tories grew to more than 2,000. Huge sums were 
spent in espanding teehnical and soientifie schools to 
meet the demands of our awakened youth. The num- 
ber of doctorates granted in chemistry alone was 
multiplied by twenty or thirty times. 

I am not implying that all research is chemical or 
that chemistry provides the one Aladdin’s lamp which 
all scientists must rub. However, let chemistry be 
ignored and the other lamps become lifeless brass. 
Perhaps the greatest benefit that has come to America 
: from our chemical awakening is the renascence of all 
science that has accompanied it. The chemical syn- 
thesis of vitamins, for example, to say nothing of 
hormones and the sulfa drugs, not only is revolution- 
izing medicine and dietetics but putting these sciences 
on incomparably higher planes of performance and 
future promise. And at the opposite extreme of the 
pendulum’s swing, the modern long-range bomber, 
while a machine, is also a composite chemical triumph 
expressed in metals, plastics and liquids. 

The famous tribute paid Washington — first in peace 
and first in war — ^inight be paid with equal justice to 
chemistry. Its record during our other world war is 
history. Its contributions to the nation’s progress 
during the peaceful years of the ’20’s and ’30’s while 
the organic chemical industry grew to maturity, helped 
crowd into those years many of the most notable ad- 
vances that mankind has gained since civilization 
began. 

Now, we are again at war. With the full strength 
and vigor of its young manhood, the chemical industry 
is fighting again for an American victory and an 
American peace. To this task wholly it has dedicated 
itself wholly. 

And we hear questions: Is the fight worthwhile! 
Will a victorious peace be worth the price that all too 
evidently we will need to pay for it! After victory — 
whatt 

My answer is that now, to-day, even as 1 speak, the 
pressures of &is war are compressing into the space 
of months developments that might have taken us a 
half century to realixe if necessity had not forced the 
pace. 

Those pressures are unprecedented. The develop- 
ments are unprecedented. Give us a victorious peace 
and the freedom of enterprise it should guarantee, 
and pur progress will be unprecedented ! 

One does not need to venture into prophecy to 
sketch the bold lines of what that progress can be. 
They have already been traced. Already our world 
of IMOi in whidi we took such pardonable if mistaken 
#1^ is eo distant in the past that it has become an 
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antiquity, as seen through scientific eyes. The inoon^ 
ceivables of two years ago ore to-day’s realities. 

More than a centxtry was consumed in bringing the 
crude rubber production of the world up to a million 
tons yearly^ The United States alone is now under- 
taking to accomplish almost as mighty a feat in less 
than two years, by the manufacture of chemical rub- 
bers from petroleum, alcohol and coal and limestone. 

By the end of 1943, our production of aluminum 
will be at a rate almost seven times greater than was 
attained in 1939 after fifty years of intensive develop- 
ment. And we will be recovering from brine, sea 
water and other sources approximately 100 times the 
amount of magnesium that was produced in 1939, 
when the magnesium industry in America was 24 years 
old. 

Our aviation industry is establishing facilities for 
the manufacture in one year of almost double the 
number of planes it produced throughout the 37 years 
of its history beginning with the Wright brothers at 
Kitty Hawk and culminating in the Defense Program, 
Meanwhile, largely as a result of chemical advances in 
fuels, plastics and light metals, aircraft engineers are 
designing trans-oceanic planes capable of fiying to 
Europe and back non-stop, carrying payloads of 20 
tons. The projected planes are quadruple the size of 
the famous *^Clipper” planes that pioneered in inau- 
gurating transatlantic commercial air service. 

The nation will emerge from this war with capaci- 
ties for making plasties, synthetic fibers, nitrates, 
hydrocarbons, high octane gasolines and literally 
scores of chemical and other raw materials on a scale 
that only two years ago was beyond our comprehen- 
sion. The changes that have taken place in our think- 
ing and planning approach the unbelievable when 
one detaches himself from the present long enough to 
regain the viewpoint of only the recent past. The 
first proposal that we build 50,000 war planes loft us 
incredulous. We asked how could we maintain such 
a vast fleet, even should it bo built, or train the men 
to fly it. Now, the demand for 125,000 war planes 
in a single year is met with the answer, "Give us the 
materials and we’ll give you the planes, as ordered.” 

In tenns of dollars, the hundreds of millions of 
that bygone economy stemming from the First World 
War have suddenly become tens of billions! A mil- 
lion dollars is hardly pin-money in our planning! 

Few of US, even among scientists, grasp the techni- 
cal implications of these enormous projects which are 
becoming facts with emergency speed. The aluminum- 
prodndng capacity being created will fusaish in one 
jeaiT taetal enough to build thrice the number of paa- 
sen^ ears now operating on all American railroads* 
To produce this aluminum will require more elee^ 
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tricity amiually than was consumed in 1940 in 27 of 
our 48 states. Despite wartime tax schedules and 
wages^ aluminum ingots now cost 25 per cent, less 
than in 1940, and further economies are forecast 
through savings in fabricating costs. Aluminum has 
become a major metal. 

Magnesium is about 60 per cent, the weight of 
aluminum and about one fifth the weight of steel. 
It sold, in 1915, for $5.00 per pound and until a few 
years ago was a structural curiosity. To-day, mea- 
sured by cubic feet, magnesium at 22% cents a pound 
is cheaper than aluminum selling at 15 cents a pound, 
and almost a half ton of it, on the average, is going 
into every American fighting plane that is built. 
After the war, the nation's capacity for producing 
this lightest of all structural metals will be more than 
double its aluminum output of 1939. 

Equally significant is the source of most of the mag- 
nesium now employed industrially. For the first time 
in the history of the world a structural metal is being 
obtained from the sea by a chemical process. Huge 
pumps force 300,000,000 gallons of sea water daily 
through intricate apparatus. At present, magnesium 
and bromine are the only products precipitated, but 
ocean water contains traces of every element found 
on land. Are we opening a new field of chemistry, 
far more bizarre than any of the imaginings of fiction- 
istsf Nobody knows as yet. 

In turn, steel is challenging the light metals. Low 
alloy steels and new modifications of the higher alloy 
steels, fresh from the laboratory, are bidding for ex- 
panding uses in aviation and wherever lightness and 
strength are requisites. In the steel industry to-day, 
technicians speak confidently of monster aircraft that 
will be largely steel. These new alloys are three times 
the weight of aluminum and almost five times the 
weight of magnesium, but their tensile strength ap- 
proximates 190,000 pounds to the square inch. This 
advantage permits weight to be shed by reducing bulk 
and eliminating needless supports. 

The larger planes grow in the future, say the chem- 
ists of steel, the more pronounced will be the trend 
to the new steel alloys. Less subject to corrosion than 
plain steel, they are more easily corroded than alumi- 
num, but this problem in protection is said to be on 
the way to early solution. So watch steel in the 
mounting competition of light metals. 

By all means, too, watch petroleum. Some years 
ago it was believed that the ultimate in motor fuel 
would be reached by the creation of a gasoline equiva- 
lent in power and anti-knock qualities to pure iso- 
ootane. So superior was iso-oetane in these respects 
that it arbitrarily was given an octane number of 100, 
which became the standard in evaluating all gaso- 
lines. But that was before the Battle uf Britain. 


The epic fight of the Royal Air Force to save En- 
gland, raging month upon month against odds, was 
also a chemists' fight to produce better fuels — ^fuels 
that would get planes into the air in a fraction of the 
former time, tlmt would give greater and yet greater 
speeds, longer and yet longer ranges. The American 
chemist was in that fight because he knew more about 
motor fuels than any other chemist on earth. The 
Battle of Britain became a testing and development 
laboratory in which a nation's life was the stake. 

The work done in that laboratory, and in our labora- 
tories here at home as on outgrowth of that experience, 
has precipitated changes in motor fuel technology of 
which the effects will be reverberating long after the 
peace. Fuels now can be made that go beyond the 
octane scale. Their estimated octane numbers are of 
the order of 110 or 115 and even higher. They deliver 
one half again as much power as 100 octane fuel. 
Looking upon the situation that is indicated for after 
the war, the petroleum chemist now sees all existing 
motors os out of date, with knowledge of fuels ad- 
vancing so rapidly that September's motor might be 
out of date in October. 

Let us glance at another phase of petroleum chem- 
istry. A barrel of crude oil contains literally thou- 
sands of chemical compounds. The chemist has long 
been fascinated by the possibility that almost anything 
under the sun might be created with these chemical 
building blocks of hydrogen and carbon; that simply 
by the addition of oxygen and other elements in the 
proper combination, he might obtain new alcohols, 
esters, acids, solvents, perfumes, pharmaceuticals and 
organic synthetics of every type. Catalytic cracking 
processes and adaptations of them, brought very re- 
cently to high stages of performance, are now leading 
toward this goal and taking petroleum chemistry intd 
a realm once exclusive to coal-tar chemistry. 

The largest catalytic cracking capacity in the world 
is being operated by American oil companies. Soon 
this capacity will approximate some hundreds of thou- 
sands of barrels daily. The significance of this de- 
velopment, well underway in 1939 but expanded to 
gigantic size by the needs of war, is beyond all present 
vision. Synthetic rubber, which, as every chemist 
knows, is not rubber at all but a new material of 
broader and yet more promising utility, is being pro- 
duced from butadiene and styrene synthesized from 
petroleum. Toluene, best known as the basis of one 
of the most important of modem high explosives but 
also essential in dye chemistry and many other indus- 
tries, is now a petroleum product. 

With almost equal facility the petroleum chemist 
can ^ve us ethylene, on the one hand, or benzene on 
the other, and supply them in quantities measured in 
hundreds of tons daily. This feat might be likened to 
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drawing wine or water at will from the same cask, or 
getting beef or pork from the same animal, inasmuch 
as ethylene and benzene are members of quite dif- 
ferent chemical families. Practically, they are em- 
ployed in such diverse uses as the manufacture of 
styrene plastics, both the Buna and Thiokol types of 
synthetic rubbers, drugs, dyes and nylon. Moreover, 
acetylene can be produced from refinery gases to fur- 
nish the principal intermediate in the manufacture of 
neoprene, 

Germany's early mastery and world monopoly of the 
production of benzene, toluene and other coal-tar 
crudes and intermediates — her then “secret weapon^' 
— brought her armies almost to victory in the First 
World War. It was only by prodigious effort and at 
huge cost that private industry in the United States 
was able, during and after that war, to win inde- 
pendence in these chemicals, which are p^t and parcel 
of the nation^s economic life-blood both in peace and 
war. 

To-day, we are doubly independent. Our coal-tar 
chemical industry is securely established. In addition, 
the possible output of benzene and toluene from pe- 
troleum is many times their peak output from coal tar. 
Furthermore, in super motor fuels, which may well 
be this war’s deciding weapons, we are excelling the 
enemy’s best in quantity and quality alike. Where 
Germany stood in 1914 with coal tar, the United States 
stands to-day with petroleum. 

A sign of the swiftness of the pace with which the 
hurly-burly of change is sweeping the petroleum in- 
dustry is given by a printed card that now hangs 
behind the desk of the research director of one of 
America’s greatest oil companies. The card reads: 
‘Tou don’t have to be crazy to work here, but it surely 
helps I” 

May I add that a similar card could be hung with 
profit in every American ofiSce and shop and labora- 
tory and farm barn. We are going to need to be 
“crazy,” as judged by 1940’s thinking, to make tins 
upset world right again. We are going to need to be 
visionary to the point of audacity, in the light of to- 
day’s evident facts, to discharge just a fair share of 
the post-war opportunities and responsibilities. 

Plastics were of sensational promise before Pearl 
Harbor. The newest and most versatile of plastics 
will be available after this war on a scale beyond all 
previous conceptions. The high-pressure synthesis of 
ammonia, one of the major chemical exploits of the 
century, will have token on an industrial status that, 
in terms of new producing capacity, may be compar- 
able to the discovery of a sixth continent. The amount 
of fertilizer chemicals that this new capacity will be 
able to supply farmers for fertilizers will be so large 
that the basic trends of agriculture might be changed. 
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And these are but one group of a hundred or more 
products stemming from this high-pressure synthesis^ 
which utilizes air, water and coal as its building blocks. 

We will have glass that is unbreakable and glass 
that will float, wood that won’t burn, and laminations 
of plastics and wood that will compete with the struc- 
tural metals. Hosiery derived from air, water and 
coal, a wonder of pre-war days, is but the forerunner 
of many innovations from the same source, ranging 
from shoes that contain no leather and window screened 
that contain no wire, to machinery bearings that con- 
tain no metal. 

At the moment, we are handicapped by shortages,. 
Scarcity as such is not the reason for them, however. 
Never has there been so groat a plenty as measuredl 
by our ability to produce, and that ability grows by 
the hour. The shortages are the consequences of the 
diversion of goods to war, and from ourselves to 
others. To-day, we produce to destroy. 

But to-morrow we will produce to build, and we will 
continue to invent and thus to multiply our posses- 
sions. Released by an American victory, the stream 
of production, compared with its volume in the past, 
will be as a great river is to one of its tributary creeks. 
We will have at our command ten, fifty, a hundred 
times what we bad before, chiefly of new materials. 

That prospect is as certain as to-rnorrow’s dawn. 
We need only to make the victory definite. Then, the 
choice will be ours, either boldly to harness the stream 
of plenty, or, if we are timid and of myopic or re- 
stricted vision, to be embarrassed by the very abun- 
dance of means we have created. 

If I know the American chemist, his will be the 
bold course — the course toward a better destiny. And 
all science will set its course by the same compass \ 

Possessing the tools, the experience and the knowl- 
edge that we now have, we should be unfaithful ser- 
vants indeed if, upon the coming of peace, we merely 
buried the talents charged to our keeping. Means will 
be at hand to perform feats that men have long 
dreamed of doing. 

Fuels and metals and plastics are now ready to com- 
plete the revolution in transportation begun early in 
the century. The automobile manufacturer’s slate has 
been wiped clean for a fresh start, which should re- 
sult in new cars that will be of incredible efficiency as 
judged by present standards. Since motor car pro- 
duction stopped, the shiny new models that are now 
gathering dust in dealers’ storerooms have aged, tech- 
nically, at least two decades. We are now in the 
1960’8 of motor cars, as measured by the old pace 
of development. 

Scaled cooling systems, proved on large-scale by 
aviation, may end in the post-war car the nuisatiee of 
adding water to radiators. Weights may be half what 
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l^ey are^ living from 1,500 to 2,000 pounds of useless 
load. The power output per cubic inch of piston dis- 
pUeement may double, treble and even quadruple. 
Fuels may yield 50 miles to the gallon or better. 

In the oil industry they are speculating on fuels 
with octane ratings of 150, or almost twice that of the 
best automobile gasoline of two years ago. They say 
gasoline itself may be displaced by a superior petro- 
leum product. They are talking of the practicability 
of midget automobiles for children. 

Instead of rubber alone, there will be a hundred and 
one rubbers for tires and other uses. In tires, the in- 
dieated raxkge is from all natural rubber casings, 
through varying combinations of natural rubber and 
synthetics, to the all -synthetics. When one remembers 
that at present the synthetics are being adapted to tire 
specifications written for rubber and that the truly 
synthetic-type tire is yet to be engineered, the pros- 
pect is one of progressive changes. 

The upsurge of automobile technology will be paral- 
leled in aviation. Designers are thinking in terms of 
hemisphoro-sponniug freighters and of passenger air- 
carriers in fieots numbering hundreds of planes. 
Transcontinental non-stop air trains of gliders, which 
would drop off or pick up ^‘coaches” over the prin- 
cipal cities enroute, are no longer figments of ah im- 
aginative air man's dream. They are probabilities. 
Leaders of the industry say that technical considera- 
tions no longer limit the size of airplanes that can be 
built. 

Now present are most of the elements essential to 
the wide popular ownership of planes. Small, highly 
efficient, almost foolproof craft can be produoed at 
low cost. An enormous plant capacity will be awaiting 
utilization, tens of thousands will have been trained in 
flying, and the post-war land will be dotted with air 
fields. Only within very large cities will we be defi- 
cient in field facilities, and there too the signs of im- 
pending change are clear. 

As never before we are conscious of the need for 
cheaper and better housing. Crowded city slums stand 
as an ugly reproach to our lack of initiative arid vision 
in home-building. The slums should be emptied after 
the war by the combination of forces that is being ar- 
rayed against them; and once empty, airports might 
well take over those bleak blocks. 

Lower-cost motor cars, which will draw still more 
thousands of city dwellers to suburbs and country, 
represent one of the forces that is going to help empty 
the slum. Publie opinion, shaped by a more enlight- 
ened conception of the basic needs of healthful living, 
is another. The third will be the better housing that 
so long has been awaited. It is coming. 

It is coming because in no better way will we be 
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able to put into worthwhile service the abundance of 
materials suitable for building all kinds of things. 
The very prospect of this plenty, on the one hand, 
and the all-too glaring lack of inexpensive modem 
housing on the other, have started men thinking who 
have given but little attention to this problem in the 
past. The engineer, the chemist, the production expert 
and the development departments of some of our 
largest companies are alert to an opportunity, and 
win become productively interested the moment the 
war releases their services. 

Thus far, only general objectives have taken form. 
They are for homes costing in the order of $500 to 
$800 per room. Prefabrieated sections, which can be 
easily handled by two men, will permit flexibility in 
architectural designs. New insulating materials, 
making possible light walls that will be several times 
as efficient as heavy masonry ones, will allow the use 
of revolutionary structural principles. 

Plywood, plastics, rustless steels, non-ferrous al- 
loys, various types of composition board, fire-resistant 
wooda> ceramics and S3ntithetic finishes of lasting dura- 
bility will be employed in profusion. For example, 
stainless steel is indicated as a common roofing mate- 
rial of the future. It will last as long as the house and 
require no maintenance. Lighting will be automatic, 
governed by electric “eyes” sensitive to outside varia- 
tions in the daylight. Air-conditioning units will 
filter out the pollens of hay fever and asthma. 

The movement for better homes marches side by side 
with that to educate the public in better diet. I ven- 
ture to say that more popular training in the chemistry 
of food and its digestion has been crammed into the 
past two years than was given in the preceding two 
centuries. The knowledge of food's real values to the 
body that is flowing from sound scientific studies of 
broad scope is accumulating means of incalculable 
power to prolong life. 

Science, too, follows the flag. This war, spreading 
over all zones and into all climates, presents a ohal- 
lex^e to American medicine that is without precedent. 
That challenge is being met by a mobilization of all 
the sciences that likewise is without precedent in man's 
fight against disease. 

The weapons being employed are unique to our time. 
They include the ultra-centrifuge, in whick there is a 
peripheral speed of the rotating disk comparable to 
the velocity of a rifle bullet. Still anolher is the elec^ 
tron microscope, the largest of which now being built , 
at Stanford Univermty is expected to magnify 150,000 
times. Mention should also be made of the giant 
cyclotrons, sometimes referred to as “atom smadi^i*^ 
with whteh it is possible to transform certak ordinary 
elements into wholly different dements poMess&iiff 
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radioaetivity. In addition^ Bynth«tio organic cliem> 
iatry is making an ever-increasing and significant con- 
tribution to remedial medicine. 

The single objective of this mobilization of science 
against disease is to prevent snffering and save human 
lives, irrespective of color or creed. The results which 
are certain to accrue may ultimately outweigh by many 
times even the staggering losses of the world-wide con- 
fiagration. 

Taking an over- all look at the current press of 
events, one notes that, perhaps, the most important of 
all the signs pointing to better days is the fact that 
the emergency of war has dissipated innumerable in- 
ertias, each an interruptant of progress. Normally, 
the new is received with suspicion. People cling to the 
old and tried, are loath to experiment, slow to change. 
With peace, however, the usual slow developmental 
process will have been reversed. War shortages of 
conventional materials will have resulted in eager 
trials of every new material science and industry could 
offer. And countless of the ^^substitutes” will have 
proved their superiority. Thus, an experience with 
and an acceptance of the new will have been gained 
that ordinarily might have taken many years to 
achieve. 

No doubt, some will become alarmed over the pos- 
sible displacement of old materials and old industries. 
Changes of a drastic nature are inevitable, but they 
seldom result in the hardships that the timid predict. 
More wrought iron is being used in the world to-day 
than when wrought iron occupied the province now 
held by steel. The horse and buggy vanished, but the 
buggy manufacturers who were alert rose to new afflu- 
ence with the motor car. The coal-tar colors ended 
the oenturies-long reign of natural dyestuffs, but the 
dyestuffs industry has grown to many times its former 
sisfe, and spawned a dozen new industries in addition. 

Progress means going forward. It must build more 


than is destroyed or it does not merit its name. Not 
only should it be of a tangible, material character, but 
it should contain the elements of greater spiritual 
growth for the individual and community alike. It 
should lift the chin and put a new spring into hu- 
manity's step: 

The President of the United States has said that 
we are fighting for four freedoms — freedom from want 
and freedom from fear, freedom of speech and free- 
dom of religion. A former President of the United 
States, Herbert Hoover, has added that a fifth freedom 
is also mandatory in the victory — freedom of economic 
enterprise. 

The scientist accepts these freedoms unreservedly. 
To their attainment he is glad to give life itself, if that 
is the price. But the scientist is fighting just as whole- 
souledly for five hundred, yes, for five thousand other 
freedoms. 

The freedom to work, to expand the intellect, to 
worry through with a theory until it is validated or 
disproved; the freedom to banish the wasteful and 
enthrone the efficient; the freedom to improve, if he 
can, everything that exists under the sun, and beyond 
that to create things upon which the sun has never 
before shone — these, too, are freedoms for which the 
true scientist fights. 

As a man, he fights for the freedom to better his 
lot and for the rewards that ability merits. As an 
incurable altruist — and the true scientist is one — ^he 
fights even harder for the freedom to better the lot of 
mankind, that each generation may rise to heights 
loftier than any won by its predecessor. 

A soldier of peace, he fights for the freedom to mold 
a better destiny, both for the individual and for the 
race. 

These freedoms have always been America's. We 
fight to keep them America’s. Let our swords be 
mighty, and mighty indeed will be our plowshares. 


SCIENTIFIC EVENTS 


* RECENT DEATHS 

Dr. Thomas Miltoh Potham, professor of mathe- 
matics at the University of California, died on Sep- 
tember 22 at the age of sixty-seven years. 

Db, Mourn Cltdib Snook, consulting engineer of 
Summit, N. J., known for his work on electronics, 
^ted on September 22 at the age of sixty-four years. 

Dft. Edward Fawobot, since 1034 emeritus profes- 
mt ot anatomy, previously from 1900 to 1934 dean 
of the faculty of medicine at the University of Bristol, 
on Sq>tember 22 at the hge of seventy-five years. 

, Da DAVin WAVRumir, wnce 1014 Bute professor 


of anatomy at St. Andrews University, died on Sep- 
tember 4 at the age of seventy-one years. 

TECHNOCHEMICAL LECTURES, 1942-1043, OP 
THE MELLON INSTITUTE 

A SBBXES of lectures on recent advances and current 
trends in the American chemical industry will be pre- 
sented by technologic specialists of Mellon Institute 
of Industrial Research during 1942-1043. These dis- 
courses, which win be delivered on alternate Wednes- 
days, in the fourth period (11:30 a.m.-12:30 p.ic,), 
throughout both semesters, in the auditorium of the 
institute will be open to all students in tiie prdtes- 
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sional courses in chemical engineering and chemistry 
in the University of Pittsburgh, as well as to the 
institute’s members. 

1942 

October 7. War Problems of the Chemical Industries, 
Dr. E. B. Weidlein, 

October 21. Becent Clmnges in the Manufacture of 
Heavy Chemicals, Dr. F. W. Adams. 

November 4. Present Importance of the Synthetic Or- 
ganic Chemical Industry, Dr. B. G. Wilkes. 

November 18. Opportunities in Fuel Conservation, Dr. 
H. J. Bose. 

December 2. Chemical Technology of Petroleum in 
Wartime, Dr. W. A. Gruse. 

December 16, Advances in Manufactured Gas Pro- 
duction, J. A. Shaw. 

1943 

January 6. Synthetic Besins To-day and To-morrow, 
Dr. B. L, Wakeman. 

February 17. Our New Syntlietie Bubber Industry, 
Dr. Claire LeCIairc. 

March 3. Vitreous Enameled Products as Engineering 
Materials, Dr. E. E. Marbaker. 

March 17. War Problems in Building Materials Tech- 
nology, Dr. H. E. Simpson, 

April 7. Economic Status of Heat-Insulating Materials, 
B. H. Heilman. 

April 21. Solving Corrosion Problems in the Chemical 
Industries, Dr. G. H. Young, 

May 5. Progress in Sanitary Engineering, B. D. Hoak. 

May 19. Health Conservation in the Chemical Indus- 
tries, Dr. F. E. Holden. 

STUDENTS IN THE ARMY ENLISTED 
RESERVE 

The Honorable Henry L. Stimson, Secretary of 
War, issued on September 17 the following state- 
ment: 

Last week I announced that college students who are 
members of the Army Enlisted Reserve will all or for 
the most part be called to active duty at the end of the 
term now beginning, and thereafter, as they reach Selec- 
tive Service age. This action had been foreseen as a 
possibility, and in every presentation of the Enlisted 
Reserve plan to college students and college authorities 
it was clearly stated that enlisted reservists wore subject 
to call at any time when, in the opinion of the Secretary 
of War, the exigencies of war demanded it. This state- 
ment was made by me personally in the original an- 
nouncement of the plan on May 14. 

In public addresses by War Department officials on 
the subject of the Enlisted Reserves, the fact that the 
members were subject to call at any time has been em- 
phasized and repeated. For example, last July 4, Mr. 
Harvey H. Bundy, Special Assistant to the Secretary of 
War, addressing a freshman class, said: ** There is no 
commitment that any man may complete his college edu- 
cation.” This address containing that statement was 
distributed to the colleges. 


In view of admonitions of this nature, which have been 
a consistent part of the War Departments Enlisted Re- 
serve policy from the first, and the increased seriousness 
of the war, the notice that the call to duty would come 
early in 1943 should not have occasioned great surprise. 

However, my statement, together with other recent 
press reports, has been Interpreted in some quarters to 
mean the end of all higher education for the duration of 
the war. This is a misapprehension that should be cor- 
rected. 

The Army is greatly in need of men of specialized 
training, particularly in physics, chemistry, engineering 
and medicine. We are equally interested in having ade- 
quate numbers of men of such training available to war 
production industries and the civilian research agencies 
of the government. Plans are now being worked out for 
the method of training of those inducted into the Army, 
but in any event it is hoped that the colleges will main- 
tain their training of students in engineering, medicine 
and other sciences. In some cases, it will be necessary to 
expand this training. Occupational Bulletins of the 
Selective Service System have been issued from time to 
time which relate to college students in these fields 
essential to the war effort, I now re-emphasize the fact 
that whore students in these fields and their teachers fall 
within the classifications for deferment by the provisions 
of these bulletins they are doing the job their country 
wants them to do and are performing their full duty in 
the war effort. 

Young men who have joined the Army Enlisted Re- 
serve or who now enlist in it should proceed with their 
studies until they are called to active duty. When they 
are called, the Army will utilize for their further training 
such facilities of its own as it may have or of the colleges 
06 it deems best to meet military requirements as they 
then exist. The intervening time will afford a period of 
adjustment and for the formulation of plans for such 
additional specific training as seems indicated. 

These plans, which will probably include a modification 
of the college ROTC courses, are now under study. When 
they are completed, the committee of educators appointed 
by the American Council on Education will be fully in- 
formed, and consulted as to the details of their applica- 
tion. 

STANDARDS DIVISION OF THE OFFICE OF 
PRICE ADMINISTRATION 

The newly created Standards Division of the Office 
of Price Administration, of which Dexter M. Keezer 
is deputy administrator and acting director, was 
organized for the purpose of incorporating quality 
definitions in price, rent and rationing regulations. 
The new division will have seven sections as follows: 
Food and Drugs (which also will handle paints and 
chemicals for the present) ; Textiles, Leather and 
Apparel; Consumer Durable Goods; Home Furnish- 
ings; Lumber and Building Materials; Agricultural 
and Industrial Machinery; and Rubber and Bubber 
Products. Sections to handle fuel and petroleum 
products; chemicals and paints; transportatioii equip- 
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meat; paper^ paper products and containers; and 
metals and metal products, as urell as a commodity 
testing branch, are being organised. 

Culver S. Ladd, for many years state food com- 
missioner and chemist of North Dakota, is chief of 
the Food and Drugs Section. The head of the Tex- 
tiles, Leather and Apparel Section is H. S. Schcnker, 
of Philadelphia, whose entire business career has been 
devoted to textile qualities. Earl A. Graham, senior 
engineer of the engineering drm of Sanderson and 
Porter of New York, has been placed at the head of 
the Consumer Durable Goods Section. Erwin Q. 
Adelberger, interior architect and designer, of Cleve- 
land, Ohio, is head of the Home Furnishings Section. 
Elroy A. Ledwith, architect, who became associated 
with the defense program in September, 1939, as con- 
sultant on housing standards to the National Defense 
Advisory Commission, is chairman of the Lumber and 
Building Materials Section. H. Seymour Pringle, 
assistant professor of agricultural engineering on 
leave from Cornell University and since 1926 exten- 
sion specialist in agricultural engineering at the New 
York State College of Agriculture, has been made 
head of the Agricultural and Industrial Machinery 
Section. The Rubber and Rubber Products Section 
has as its acting head Theodore M. Miller, of Balti- 
more, consulting chemist. M. L. Egert is the adminis- 
trative officer of the division. 

APPOINTMENTS AND RESIGNATIONS AT 
FIELD MUSEUM, CHICAGO 

Dr. Fay-Coopkr Colr, chairman of the department 
of anthropology of the University of Chicago, has 
been appointed research associate in Malayan ethnol- 
ogy at Field Museum of Natural History. While his 
principal work will continue to be at the university, 
he will serve in a consultative capacity with other 
members of the museum staff. Dr. Paul 8. Martin, 
chief curator of anthropology, has been appointed 
research associate (with the rank of full professor) 
in the department of anthropology of the university. 
Although continuing his work at Field Museum, Dr. 
Martin wi& from time to time give special lectures 
for dassea at the university, and later will give a 
special course in museology or the technical operations 
of a museum. These appointments are in furtherance 
of a plan for closer cooperation that has been adopted 
by the university and the museum. 

The appointment was also announced of Dr. Albert 
A. Dahlberg, formerly bead of tbe dental clinics at 


Billings Hospital and now a Chicago practidxig 
dentist, as research associate in paleontology. 

Elmer S. Riggs retired on September 24 from active 
duty as curator of paleontology. He has been asso^ 
dated with the museum continuously since 1898. He 
will take up his residence in Lawrence, Kansas. Ex^ 
cept for a year as museum assistant at the University 
of Kansas, from which he was graduated, Mr. Riggs 
has spent his working career as a member of tiie 
staff of the museum, going there shortly after he had 
completed his post-graduate work at Princeton Uni- 
versity. During this period he has conducted sixteen 
important fossil-hunting exp>editions — twelve in the 
western United States, two in Canada and two in 
Argentina and Bolivia, spending a full four years in 
the last-named countries. 

He is succeeded as acting curator in charge of the 
division by Bryan Patterson, a member of the museum 
staff since 1926 and assistant curator of paleontology 
since 1935. 

OFFICERS OF THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 

Harold V. Coes, vice-president of Ford, Bacon and 
Davis, Inc., New York, according to an announcement 
made by C. E. Davies, secretary of the society, has been 
elected by a letter ballot of the 16,250 members of the 
American Society of Mechanical Engineers to be pres- 
ident of the society during 1943. 

Vice-presidents elected at the same time to serve 
two-year terms on the council were Joseph W. Eshel- 
man, president, Eshelman and Potter, Birmingham, 
Ala.; Thomas E. Purcell, general superintendent of 
power stations of the Duquesne Light Company, 
Pittsburgh, Pa.; Guy T. Shoemaker, vice-president, 
Kansas City Light and Power Company, Kansas City, 
Mo.; Walter J. Wohlenberg, professor of mechantoal 
engineering, Yale University. 

Managers of the society elected to serve on the 
council for three-year terms include Roscoe W. Mor- 
ton, professor of mechanical engineering and head of 
the department of the University of Tennessee; Alex- 
ander R. Stevenson, Jr., staff assistant to the vice- 
president, General Electric Company, Schenectady, 
N. Y.; and Albert E. White, director of engineering 
research at the University of Michigan. 

The new officers will be installed during the sixty- 
third annual meeting of the society to be held in 
New York, N. Y., at the Hotel Astor, from November 
30 to December 4. 


SCIENTIFIC NOTES AND NEWS 
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Thk honorary degree of doctor of letters was con- 
ferred on September 24 by Colgate University upon 
Dr. George D. Stoddard, formerly dean of the Gradu- 
ate College and director of the Child Welfare Re- 
search Station at the State University of Iowa, now 
Commissioner of Education of the State of New 
York. 

Nature reports that the medical faculty of the Uni- 
versity of Basle has conferred an honorary doctorate 
on Professor Eugene Pittard, rector of the University 
of Geneva, on the occasion of his seventy-fifth birth- 
day, in recognition of his services to anthropology. 

Dr. G, S. Whitby, until recently director of the 
Chemical Research Laboratory, Department of Scien- 
tific and Industrial Research, at Tcddington, Middle- 
sex, England, has been appointed professor of rubber 
chemistry at the University of Akron. For several 
months he has been connected with the British Raw 
Materials Mission in the United States. 

Karl W. Woodward, for twenty-five years pro- 
fessor of forestry and head of the department at the 
University of New Hampshire and since 1940 con- 
sulting forester, has been appointed professor of for- 
estry at the Massachusetts State College during the 
absence of Professor Robert P. Holdsworth, who is 
now a captain in the Army. Dr. R. B. Trippensee, 
professor of wildlife management, has been named 
acting head of the department. 

Clifford 0. Anderson, of the University of Min- 
nesota, has been appointed assistant professor of 
mechanical engineering at Iowa State College. Dr. 
Sara Kalar Merryman has been named assistant pro- 
fessor of hygiene. 

Dr. Frank R, Blood, of the Haskell Laboratory of 
Industrial Toxicology of the du Pont Company, has 
been appointed assistant professor in chemistry at 
the University of Denver, 

Dr. Joseph T. Roberts, assistant professor of 
medicine and anatomy at the University of Texas 
Medical Branch, Galveston, has been appointed direc- 
tor of the Experimental Laboratory. 

The Journal of the American Medical Association 
reports that Dr, Alfred Cyril Callister, Salt Lake 
City, has been appointed dean of the School of Medi- 
cine of the University of Utah. Dr. Clay B. Freuden- 
berger, professor of anatomy and formerly acting 
dean, has been appointed associate dean. Other new 
appointments include those of Dr. Louis P. Gebhardt, 
Jr., m associate professor of bacteriology and pathol- 
ogy and of Br. Robert E. Hoyt as assistant professor. 
Dr. Gebhardt was formerly acting assistant professor 
of bacteriology at the School of Medicine, Stanford 
University, San Francisco, and Dr. Hoyt, instructor 


in bacteriology in the University of Minnesota Medi* 
cal School. 

Dr. Chino Cheh, who has been acting for the past 
two years as consultant for the Universal Trading 
Corporation in New York City, has been appointed 
lecturer in chemistry at Bennington College, Vermont. 
Helen V. Crouse will lecture on biology. 

Dr. Thomas R. Wood, of the University of Illinois, 
and Dr. Edward M. Scott, of the University of Min- 
nesota, have been appointed post-doctorate fellows in 
biochemistry at the University of Pittsburgh. 

Sir Harold Scott retired on August 31 from the 
directorship of the British Bureau of Hygiene and 
Tropical Diseases which he has held since 1935. Dr. 
Charles Wilcocks, assistant director of the bureau, 
has become acting director. 

Dr. Frank W. Parker, agronomist, E. I. du Pont 
de Nemours and Company, Wilmington, Del., served 
during June and July as a consultant on fertilizer 
problems in the Office of Price Administration. He 
took part in conducting a series of regional confer- 
ences which led to reduction of the number of grades 
of fertilizer sold in all states, including the adjustment 
of the nitrogen content of fertilizers to fit the limited 
supply of chemical nitrogen in prospect for 1943. 

Dr. Clifford Kuh, New Haven, chairman of the 
committee on industrial health of the Connecticut 
State Medical Society, has become director of the 
Bureau of Industrial Health of the California State 
Department of Health. 

Frederick W. Sullivan, Jr., of the Barrett Divi- 
sion of the Allied Chemical and Dye Corporation, 
where he has been manager of chemical research since 
1940, has become technical director of the Institute 
of Gas Technology, Chicago. 

Dr. Robert M. Heilman, of the U. S. Public Health 
Service, has been appointed head of a newly estab- 
lished division of the Kansas State Board of Health 
to provide consultant service for the industries of the 
state. 

Sargent Russell, research assistant at Massachu- 
setts State College since 1940, has resigned to become 
a member of the staff of the Agricultural Marketing 
Administration, Washington, D. C. 

Aooobdino to Chemical and Engineering Newe, 
George S. Baldry, formerly connected with the Har- 
vard School of Public Health, has been appointed 
director of the Division of Industrial Hygiene for 
the Province of Manitoba. 

Dr. WiLiiiAH Beebe, of the New York Zoolcgieal 
Society, has returned to New York from a seven- 
month expedition in the jxmglm of efuribem Veneinda. 
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Members of the expedition staff were George Swan- 
son, staff artist; Jocelyn Crane, who helped in taking 
6,000 feet of colored film ; Mary VanderPyl, field as- 
sociate, and Henry Fleming, entomologist. The ex- 
pedition was sponsored by the Nelson Eockefeller 
Committee for In ter- American Intellectual Relations 
and the Standard Oil Company of New Jersey and 
Venezuela, 

The British Medical Research Council, according to 
Nature, has appointed members of its Industrial 
Health Research Board during the period 1942-45 as 
follows: The Rt, Hon. the Earl De La Warr, chair- 
man, Professor F. C. Bartlett, Brigadier-General A. C. 
Baylay, Dr, J. C. Bridge, Dr, A. N. Drury, Dr. T, Fer- 
guson, Dr. M. W. Goldblatt, Dr. A. Bradford Hill, Dr, 
Donald Hunter, Professor Esther Killick, Air Vice- 
marshal Sir David Munro and J, L. Sraytfe. Professor 
A. W. M. Ellis, director of research in industrial medi- 
cine under the council, will also attend all meetings. 
Dr. R. S. F. Schilling, a medical inspector of factories, 
has been seconded to the service of the Council by 
the Ministry of Labor to act as secretary of the board. 
The terms of reference of the board have recently 
been revised and are now as follows : “To advise and 
assist the Medical Research Council in promoting 
scientific investigations into problems of health among 
workers, including occupational and environmental 
factors in the causation of ill-health and disease, and 
the relation of methods and conditions of work to the 
functions and efficiency of body and mind, and in 
making known such results of these researches as are 
capable of useful application to practical needs.” 

The Journal of the American Medical Association 
reports that “Public Health in New York City: 
Retrospect and Prospect” will be the, subject of the 
first meeting on November 4 of the fall and winter 
series of the section on historical and cultural medi- 
cine of the New York Academy of Medicine. The 
meeting will be sponsored jointly by tl\e historical 
section and the committee on public health relations. 
Topics to be discussed include “The Story of the Pub- 
lic and Voluntary Health Agencies” and “Glimpses 
into the Future.” The following program has been 
announced for meetings of the historical section, which 
are held bi-monthly: Drs, Henry E. Sigerist and 
Arturo Castiglioni will speak on “Vesalius” on Janu- 
ary 13, and Dr. Edward Rosen on “Copernicus,” on 
March 10. 

The Rochester Academy of Medicine will open its 
series of autumn lectures on October 6, when Dr, 
Oswald H. Robertson, professor of medicine of the 
School of Medicine of the University of Chicago, will 
speak oil “Air-bome Infeotions,” Dr. Roy G. Hos- 
BpsMtf will leeti^ on November Z on^ , 
of To-4«ty/* in 


Fred W. Stewart, New York, will discu* 
of Diet and Diet Deficiencies on the * 
Cancer.” 

The forty-seventh annual meeting 
Academy of Ophthalmology and Otolarynk ‘ 
be held at the Palmer House, Chicago, frormt 
II to 14, under the presidency of Dr. Ralph I 
of Brooklyn, 

The council of the Mycological Society of u 
has cancelled the annual meeting which it was 
to hold in New York on December 28, 29 and i 

The Department of Chemistry of the Univ( 
Pittsburgh plans to offer free evening courser 
training of individuals in chemistry for war m 
The purpose of these courses is to prepare y 
and women to replace those who have eni 
armed forces and to train individuals alrr 
ployed in industry for more advanced che^ 
vice. The courses planned include introduc 
advanced metallurgical analysis; microsoon 
ing of industrial materials; electrical and ■ 
struraents for analytical control; practical 1 
ing and control; food and water inspectiq| 
tieal vitamin assaying ; industrial quantitative 
analysis. An elementary course on chemici 
mentals for war workers is also iplanned Mi 
individuals for the more advancid practim 
which are listed above, A dettriptive hx 
courses may be obtained by wrfting to Dr 
Spencer, regional coordinator on engineerin 
and management, war-training courses, Pec 
College for Women, Pittsburgh, Pa. Full c< 
begin on October 12, and registration will i 
during the preceding week. 4 

Acting on the suggestions made by qJF 
and military officials at the Institute on . 
and the War recently held in Washington 
York University College of Arts and Pure^ 
University Heights inaugurated an optional 
academic program beginning on Septem 
train undergraduates for active particip^ 
war effort. The special curriculum in 
eral physics; trigonometry and college 
preparation and interpretation of milit 
military geology; hygiene and sanita 
Spanish, military German or scientific 
glish oomposition emphasizing clarit^^^ 
of expression; a course in speech whiisb^^ 
the methodology of command and profici^. 
exposition, and the basic oourse in 
and tactics offered under the Axmy^n Bes^ 
Training Corps. The currieulom is # 
jlhose who are not preparing J!. 

or other Mds here! 
^^tions. 
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News, Miss Caroline Hazard, 
reaiTMt of the Santa Barbara Museum of 
.istony^as given the museum an additional 
>rope:ny and endowment that will cover up- 
(he new gift and perpetuate her annual sub- 
•n to tha museum’s funds. The land is across 
from' the museum and will be used for a 
te for the director and for laboratories and 
>oms. It oonsists of ten lots, approximately 
t square fronting on Mission Canyon Road, 

: a California redwood house on the property. 

Times, London, states that at a meeting on 
>er 8 of the British Parliamentary and 
0 Committee, the recent appointment of 
U-time scientidc advisers to the Ministry of 
on was considered and the following resoln- 
passed: '‘This committee, while welcoming 
lintment of three full-time scientific advisers 
afP of the Ministry of Production in so far 


ton. M, No. 

as it establishes the nucleus of a central scientido and 
technical board, regrets that their field of activity is 
apparently to be limited to the sphere of production 
and does not include the scientific and technical activi- 
ties of the service departments or the other ministries 
outside the strict field of production. An extension 
of its functions is needed to ensure that all scientific 
considerations are coordinated and given full weight 
over the whole field of the national effort. The com- 
mittee considers, therefore, that in order to cover this 
wider field, scientific advisers should have direct access 
to the War Cabinet and that accordingly the Lord 
Privy Seal should exercise his supervisory functions 
over the new body directly on b^alf of the War 
Cabinet.” It was reported that 126 members have 
now added their names to the motion on the Order 
Paper, which suggests that "present circumstanees 
require the early establishment of a whole-time Cen- 
tral Scientific and Technical Board to coordinate re- 
search and developments in relation to the war effort,” 


DISCUSSION 


ICAL ORIENTATION OF POWDERY 
XDEW CONIDIA DURING FALL 

DYNAMIC theory^ indicates that flattened or 
qbjects fall with the surface of greatest 
! noi|mal to the direction of motion. From 
obsetw:atioas of the fall of spores of Basidio- 
nd inert objects Buller^ confirmed this and 
‘ general principle that "Any homogeneous 
body felling in still air tends to orientate 
ttch a way as to present the maximum amount 
ee in the direction of the line of fall and thus 
dowly as possible.” The fall of powdery 
midia in a vertical position and in apparent 
ent with the above-stated principle is there- 
tjsrest 

bf Eryaiphe graminia D.C. grown on bartey 
he greenhouse were mostly used, but limited 
1 of Eryaiphe polygoni D.C. indicate thaf 
^ry mildews may behave in a similar man- 
^ of JE. graminia are one-celled, ellipsoidal, 
13x32 microns, with smooth walls, do 
luring several hours of drying, have a 
^ lUoleuB and fall at approximately 1.2 cm 
d ^in air* They are therefore much larger, 
in several other important respects from 
rspores studied by Buller. When cao^t on 
In under field or greenhouse eonditioxis most 
^ m a horiaontal position with respect to 

liaon and P. G. Tait. Treatise on Natural 
’’ Artido 888, 1867, qarer'* ' 



the surface of the slide. However, when canght on 
glass slides after falling through a glass tube, many 
conidia are vertical on the slides, and the vertical 
conidia have fallen at a faster rate than the horizontal 
conidia. Many of the conidia also fell in a vertical 
position when suspended in water in a glass tube. 

To determine whether the conidia actually fall in a 
vertical position in air or if the vertical orientation 
on the slides is an %ni effect, they were observed and 
photographed duripg fall in a glass tube with inside 
dimensions of 77 xj^.7 cm by means a horizontal 
microscope. Dad^field illumination was obtained 
from a commercial adaptation of the Edgerton flash 
apparatus.^ With intermittent Sashes (30 times a 
second) and with a magnification of about one hun- 
dred diameters, it was easily possibla to determine 
the orientation of evexy spore in focus during fall. 
Of 403 conidia clearly observed, 204 were vertical and 
199 were horizontal. An average of two sp<m images 
per photograph was obtained wh^ each frame was 
exposed with 50 microsecond flashes about ten times 
during a spore fall period. Of 65 single eonidta phcH 
tographed during fall, 34 were vertieali ahd 31 bori- 
:36htal. In the direct observations and in the photo- 
graphs all conidia in foens were cksaiiled as 

vextioal or horizontal and no conidia intermediate 
orientation were found, indicating llat the faSixig 
spores assume ona or the other ^ these two a|>l^sr- 
ently stable positions. With the aaniie thhe and wi^ 
other eonditiems ^ eatdlih^ , 

S07 out of 6M W^ 
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leaning and were difficult to classify as vertical or 
korisontal. The similarity in the data from these 
three methods wotxld indicate that for most purposes 
observation of position after fall is a fairly reliable 
index of position during fall, and that many powdery 
mildew eonidia actually fall with their long axes in 
a vertical position. Reduction of convection currents 
is probably an important function of the tube in 
causing a high percentage of vertical orientation of 
the eonidia and in one test using a narrower tube 
than the above, all the eonidia were found in a ver> 
tieal position. 

Possible explanations for vertical orientation of 
falling objects are displacement of the center of 
gravity, rotation about the axis of symmetry and 
lateral friction due to close approach to the wall of 
the enclosing container. It has not been determined 
to what extent any of these could apply to mildew 
eonidia but the writers believe that slight and not 
clearly observed displacement of the nucleus and 
vacuoles from a symmetrical arrangement within the 
spore might account for its vertical orientation under 
the conditions of the confined air of the small glass 
tubes. 

C. E. Yabwood 
W. E. Hazik 

TTnivibsity or CAtiiroxNtA 
Bxbkklxt 

THE REQUIREMENTS OP PARASITES FOR 
MORS THAN HOSTS 

Th® introduction from abroad of beneficial para- 
sites for the control of injurious insect pests may 
attain even greater success if all factors essential to 
the optimum development of the parasite are studied. 
For too long the entomologist has centered his atten- 
tion on the benefidai parasitic stage of the parasite, 
often failing to appreciate the eqnal importance of 
the remainder of its life-histozy. 

Some parasites attack their host in all their active 
stages, as in the case of the Australian lady-beetle, 
Rodotfto (a^oo^s) ear4MM,li$^ which feeds as both 
larva and adult on the cottony cushion scale, Uerya 
purahoBi, Any climatic conditions suitable to the host 
are equally favorable to its specific predator, with no 
md^tional factors necessary, and to this is largely due 
its outstanding sueeess when introduced originally into 
Califotnia^ and later in every other country where 
the cottony cm^ion scale has appeared. 

ThSs la really the very simplest type of parasite 
introdnet^ and the comparative case with which its 
enccecs was alUtined gives UtQe indication of the com- 
plieailm other kinds of parasites. 

boat either as a larva 
and teqidre.soine 


additional factor for survival in their non-pata 
stage. No organism can survive in a new enviromt 
where any individual factor essential to its exim 
is lacking. It is the neglect of this prind^ ^ 
may be considered almost a biological axioi 
many cases has prevented other parasites fre 
ing equally effective in the control of thei 
injurious host. The following examples, 
perscmal experience of the writer, have a mor 
local application. 

The successful introduction into Puerto Rici 
Brazil of a large wasp, Larra americana Sa 
which is parasitic in its larval stage on a mole 
the Puerto Rican *‘changa,*’ Scapteriscus 
Scudder, apparently depended on the presf 
Puerto Rico of two weeds, locally known as 
cillo,” Borr^na verticillata and Hyptia atre 
from the flowers of which only do the waspr 
nectar. Where these weeds were continuous 
ent in abundance in Puerto Rico, Larra becan 
lished; where they were scarce or absent, ever 
changas were present in abundance, the wasi 
to survive. It is possible that some other mi 
tors may in part have been responsible, bul 
not aware of them, and the experiment seems 
as well as one can hope in introductions of t 

Instances where there is no successful inti^ 
but only a series of unexplained ff' 
more numerous, and of these only 
need be cited. Repeated attempts 
Scarabaeid dung-beetle, Canthon vi 
Hispaniola in Puerto Rico were mad( 
again more recently. The beetles tb^i^ 
and hundreds of the progeny of th 
brought from across the Mona Passa, 
released in Puerto Rican environments 1 
appear to be identical with those in Hisf 
not one has since been found alive in al' 
following. The life-history of these soaral 
ently so simple that we can not see iht 
essential is lacking in Puerto Rico that w 
their country of origin, but it must be s< 
how explain their failure to survive. 

More instructive are instances Of ab 
effective parasites which fail to become 
where. Throughout the world, white. ^ 
tacked by wasps of the genus Tiphia, whii 
an important factor in control. In Puerto ' 
eudemic white grubs became very num^' 
the major pest of all agricultural crqjjpi^, 

Tiphia wasps do exist, but are so sq)|r< 
enowh tpeohnens have been ooUeoted sdt t 
istsfean be nim of their specific ide^^t; 
panels, Wiphia is abnndant, and ^ng 
ofte^ eofl^ted feeding on tike swqet eeo:^' 
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n and whiteflies. Most of the collections of 
HKi in Puerto Rico were made under similar con- 
blit in Haiti Tiyhia is much more often seen 
Lg the flowers of wild parsley, Pastinaca 
:t the lower elevations in Puerto Rico, wild 
oes not attain maturity, and even in the 
i must be planted and cared for if one is to 
Dntinuous supply of flowers. At Kenscoff 
iewhere in Haiti, it is a weed that no amount 
Ivation seems to discourage. With wild parsley 
I present in abundance at all seasons of the 
Hphia wasps thrive in Haiti, yet barely manage 
ive in Puerto Rico, feeding on the excretions 
^ insects. The presence or absence of this one 
important but admittedly not absolutely vital 
non-parasitic stage of their major parasite, 
itly determined the relative abundance of 
rubs in these two countries, 
oflee leaf -miner, Leueoptera coffeella, appears 
*esent everywhere that Arabian coffee grows, 
numerous minute wasp parasites, generally 
^minor importance in its control. On the 
f Guadeloupe, French West Indies, Mr. P. 
(Hd a Braconid parasite, later named Mir ax 
p. F. W. Muesebeck, which attacks 
*^xn8 leaf -miner cater- 

into Puerto Rico, it has become 
' ‘ arely can one And more than a frac- 

it. of parasitixation. What factor, 
ec groves of Guadeloupe, is so scarce 
Toves that this parasite, so effective 
attkin a similar fortunate destiny in 

George N. Wolcott 
\L Experiment Station 
tTNiVERSiTY or Puerto Rico 

MPLETE UTILIZATION OF SCIEN- 
CALLY TRAINED PERSONNEL 

‘cent communication^ on “Wartime Scien- 
wer Production” Professor Nicholas deals 
tase of a problem which has caused, as he 
^wing demand for complete utilization 
ally trained personnel.” Scientific teach- 
jesigned to train new personnel in fields 
s exist or are imminent furthers the 
ind should therefore be considered as an 
4uty, as well as an essential war job. 
everal other ways through which existing 
portages in the various fields of physics 
leviated. There are many workers in the 
^emioal and geological fields who have the 
eittier for teaching or for war research 
md who are not as yet dop»>^ r^x worl 
g personal could ^ ^ id ip . 

6: 24S4. August # - * 


ranks of the refugee scientists who are barred from 
war research because they are non-citizens. Many 
high-school science teachers are well qualified to teach 
college courses. In addition, a system for exchange 
of teaching personnel, such as is alr^dy being used 
by some institutions, could make more teachers avail- 
able by increasing the ef^ciency of their utilization. 

The above suggestions supplement Professor Nicho- 
las's suggestion of a “personal inventory” with the 
proposal that the National Roster, or another qualified 
body, make an inventory of various groups of people 
who arc available to fill the deficit in teaching and 
research personnel in those fields where shortages exist 
or are imminent. But it is in relatively few fields that 
the needs of war research have thus far made a serious 
drain on scientific manpower. In the field of biology, 
including the medical and agricultural sciences, and 
in chemistry mobilization is far from complete. It is 
chiefly this fact which has caused “the growing de- 
mand for complete utilization of scientifically trained 
personnel,” and it was with this phase of the problem 
that an earlier communication from the American 
Association of Scientific Workers was concerned. 
Since the publication of this communication,® the 
AASeW has sent a memorandum (July 30) to the 
National Academy of Sciences and a letter (Aug. 27) 
to Dr. Vannevar Bush, the. director of OSRD, con- 
taining recommendations for specific actions by these 
two bodies which would aid the mobilization of scien- 
tific personnel. 

The bottleneck in the full utilization of scientists 
in the fields mentioned appears to be the difficulty of 
converting their peacetime research into activity fruit- 
ful to tlie war effort.^ Many of the war problems in 
these fields are not obvious to the civilian scientist. 
Many scientists are therefore awaiting the time when 
the national scientific authorities will call upon them 
for specific work. They do not often realize the mag- 
nitude of the task which is being done so well by our 
scientific authorities and many have become mscour- 
ag^d because of the delay in calling upon them for 
war work. There is hesitation about formulating re- 
search projects independently and a paucity of means 
by which individual or group initiative can be encour- 
aged and made effective. It is feared that indepen- 
dently formulated projects may duplicate work 
actively in progress and that such independently 
initiated projects are not wanted by our scientific 
authorities. Many scientists do not realize that they 
can themselves make important pioneering contribu- 
tions to war problems because of their specialized 

96: 2479. 16, July 8, 1942. 

« This difficult is not unique for our country but ideo 
exists' in Great Britain, as can be seen from various edi- 
^rials in Kature and from r^orts on this question by 
^i^dlea^e, the British Aisodation of Beisntifie Woik- 
r ; Mature, No, 8797^ August 8, 1942, pp. 12^. 
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knowledge of new techniques and of the latest devel- 
opments in their own fields. 

The general solution to the problem of the utiliza- 
tion of scientists has been well stated by Professor 
Wilder Penfleld/ who speaks from his experience as 
a participant in the Canadian and British war effort. 
In Professor Penfield’s words: **It should be recog- 
nized as a principle in a democratic country that the 
government can not be considered omniscient, or 
always wise. Leadership must therefore develop 
spontaneously in every department of our national 
life. New ideas and new efforts should break out 
among men in all walks of life, from laborer to in- 
dustrialist and professor, like an epidemic of in- 
fluenza.” 


The American Association of Scientific Workers, 
through several of its branches, is developing activity 
to aid scientists in formulating and presenting proj- 
ects for war research. This small-scale experiment is 
sufficiently promising that it is being paralleled by 
other groups. The extension of such activity through- 
out the country appears desirable and the AAScW 
has recommended to our national authorities various 
steps which will encourage and promote the exercise 
of their creative initiative by our civilian scientists 
so that new problems and new types of research useful 
to the war effort may arise on the basis of peacetime 

Harry Grundvkst, 
National Secretary, American 
Association of Scientific Workers 


SCIENTIFIC BOOKS 


ORGANIC CHEMISTRY 

Organic Reactions. VoL I. Roger Adams, editor-in- 

chief; Werner E. Bachmann, Louis F. Fieser, 

John R. Johnson and H. R. Snvder. Pp. vi -f 391. 

New York: John Wiley and Sons, Inc.; London: 

Chapman & Hull, Ltd. 1942. Price, $4.00. 

This is the first volume of a publication which it 
is hoped to issue periodically in books of about 12 
chapters each, under the general editorship of Dr. 
Roger Adams, an editorial board and a group of asso- 
ciate editors. The editorial group and the contribu- 
tors of the individual chapters are all recognized 
leaders in their chosen fields, on both the experimental 
and the literary sides. The result, as was to be 
expected, is an admirable piece of work, constituting 
an exceptionally valuable contribution to the litera- 
ture of organic chemistry. 

Every investigator, in the prosecution of his experi- 
mental laboratory work on synthetic organic chemical 
problems, draws upon our accumulated knowledge of 
chemical reactions as stored up for him in texts and 
reference books. Space limitations prevent the in- 
clusion in such books of adequate discussion of the 
seope and limitations of these reactions, of the con- 
ditions determining maximum yields or of giving 
specific illustrative examples of variations in technic. 
The investigator, therefore, may have to spend a 
large amount of valuable time in searching the litera- 
. ture for this information. The purpose of the present 
undertaking id to meet this need, and all organic chem- 
ists will be grateful to those who are carrying through 
this project. 

This feat volume consists of 12 chapters, each de- 
voted to a single reaction, or a definite phase thereof, 

4<^Beme Problems In Wartime Neurology, Arch- 
ITeitrdZ* md Psgokiat, May, 1242. 


as follows; (1) Refonnatsky Reaction; (2) Arndt- 
Eistert Synthesis; (3) Chlororaethylation of Aromatic 
Compounds; (4) Amination of Heterocyclic Bases 
by Alkali Amides; (5) Bucherer Reaction; (6) Bibs 
Reaction; (7) Olemmensen Reduction; (8) Perkin 
Reaction; (9) Acetoacetic Ester Condensation; (10) 
Mannich Reaction ; (11) Fries Reaction; (12) Jacob- 
sen Reaction. These subjects are presented from the 
preparative view-point, and the authors have had 
practical personal experience with the processes de- 
scribed. Each chapter begins with a Table of Con- 
tents, lists in tables the different compounds to which 
the reaction has been applied and includes full refer- 
ences to the literature. The book is indispensable to 
every investigator of synthetic organic chemical prob- 
lems. 

As it is practically impossible, in gathering data 
of this kind, not to miss some facts of interest buried 
in unexpected places, one way in which organic chem- 
ists can express their appreciation to the authors of 
this and subsequent volumes is to call their attention 
to any omissions they may note. Cooperation in this 
direction, the reviewer is confident, will be both wel- 
come and helpful. 

As is always the case with Wiley publications, 
paper, presswork and binding are admirable. 

Organic Syntheses, Vol. 22, An Annual Publication 
of Satisfactory Methods for the Preparation of 
Organic Chemicals. Lee Ibvin Smith, editor-in- 
chief, with an editorial board and an advisory 
board* Pp. 114. New York : John Wiley and Sons, 
Inc, ; London : Chapman & Hall, Ltd. 1942. Price, 
$ 1.74 

The new volume of this very useful series describes 
the preparation of the following: Acetobromoglucoae; 
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OT^Aminoacridine ; 2>Amino-p>cyinene ; alpha-Ammo- 
diethylaeetic acid ; 2-Ammo-6-methylbenzothiasjole j 3- 
Ainmo-2*naphthoic acid ; d2*aZp^a~Aminophenylacetic 
acid; dZ*be#a-Amino-de<a-phenylpropionic acid; Azo- 
benzene ; o-Carboxyphenylacetonitrile ; 4,4'"I)iammo- 
diphenylBulfone ; 2,6-Dimetboxybenzonitrile ; 2,3-Di- 
methylanthraquinone ; 2, 3- Dimethylbutadicne -1,3 ; 

2,5-Dimtrobenzoic acid; 3,5-Dinitrobenzoic acid; Di- 
phenylacetylene ; Diphenyliodonium iodide; beta- 
Geutiobiose octaacetate; 6 6^a-c2-G]uco8e-1, 2, 3, 4- tetra- 
acetate; Guanidoacetic acid; Homophtbalic acid; 
2-Hydroxy-l-naphthaldehyde; Imidazole; lodoben- 
zene dichloride; lodoaobenzene ; lodoxybenzene ; 
Linoleic acid; Linolenio acid; d-Mannoae; N-Methyl- 
3,4-dihydroacyphenylalaiime ; 2-Methylindoie ; Phenyl 
azide, 2-Phenylindole. 

As usual, these preparations have been cheeked by 
other chemists in addition to those who sent them in, 
and are accompanied by pertinent explanatory notes 
and numerous references to the literature. It is note- 
worthy that the contributors are not limited to our 
own iiountry, but include also chemists from Canada, 
Australia, South America and other lands. The 
cumulative subject index covers Volumes 20, 21 and 
22 . 

An Outline of Organic Nitrogen Compounds. By Bn, 
F. Dbsgkring, QaiOj Bobdenoa and B. H. Gwtkn, 
with the cooperation of 21 collaborators and many 
graduate students. Third edition (previous editions 
1938 and 1940). 381 pp. Planographed by John 
S. Swift Company, Inc., Cincinnati, Ohio. May, 
1942. Price, $6. 

This is the first planographed edition of the notes 
which the author has accumulated and digested during 
ten years of lecturing in this field to graduate stu- 
dents. As the title states, the book is intended to be 
only an outline of the subject, and does not aim to be 
complete either in its coverage of all cliteses of organic 
nitrogen compounds or in the details supplied for those 
classes which are included. So far as the' reviewer is 
aware, it is the only book available which deals with 
the subject in just this w^, and should be very helpful 
to students, research workers and specialists. Al- 
though presented only in outline, briefly, compactly 
and concisely, the information supplied is very con- 
siderable and clearly intelligible. 

The arrangement of the subject-matter is, on the 
whole, logical, beginning with General Concepts, the 
Fixation of Atmospheric Nitrogen and the Ammonia 
System of Compounds, then taking up nitro, nitroeo, 
oximino, amino, pte., derivatives, aliphatio and aro- 
matic alkaloids and nitrogen heterocyeles, etc., al- 
though the reviewer might raise the question whether 


the Isomerism of the Organic Nitrogen Compounds, 
instead of being the last chapter in the book, uu^t 
not better appear much earlier. A separate chapter 
on Explosives is timely and instructive. Bibliogra- 
phies and references to the literature are numerous and 
add greatly to the value of the work. Both author and 
subject indexes are provided. The book is cordially 
recommended. 

Organic Chemistrg. By Reynold C. Fuson and H. 

R. Snydeb. 600 pp. New York: John Wiley and 

Sons, Inc. ; London : Chapman and Hall, Ltd. 1942. 

Price, $3.60. 

As the authors state in the preface, this book aims 
to cover the ground required of students in the 
courses known as Chem. 34 and Chem. 36, which 
together cover the first year’s work in organic chem- 
istry at the University of Illinois, where they have 
been given for many years. 

Chem. 34, represented by Part I, consisting of 
Chapters I to XVIII inclusive, is an initial course. 
It gives the student a bird’e-eye view of the general 
field of organic chemistry and familiarizes him with 
the principal classes of organic compounds. 

Chem. 36, as set forth in Part II, Chapters XIX to 
XXXIV inclusive, likewise covers the general field 
of organic chemistry, but with more emphasis upon 
details and especially upon the use of standard reac- 
tions in synthesis. This Part II has been found useful 
by graduate students as a survey and review course 
and in preparation for Ph.D. examinations. 

Manifestly, this method of presentation involves a 
certain amount of repetition but, in the opinion of 
the authors, this is distinctly advantageous. 

At the end of most of the chapters, ^^Problems and 
Suggested Readings^' are given, and at the close of 
the book, in addition to the index, Appendix A dis- 
GUBses '^Nomenclature and Pronunciation,^’ and Ap- 
pendix B gives an extensive list of additional "Prob- 
lems and Questions for Review.” 

A praiseworthy feature of Part II, in emphasizing 
important reactions, is the association therewith of 
the names of the chemists by whom they were discov- 
ered or developed. The student thus becomes ac- 
quainted with some of the builders of the vast edifice 
of organic chemistry. Another useful feature is ike 
attention given to the industrial applications of the 
experimental facts recorded. 

The book constitutes an admirable first-s^ear 
lucidly and logically presented, up to dste, and is a 
good illustration of the excellent instrueiion given in 
this field at the University of Illinois* Paper, piess- 
woxk and binding are fine^olaM* 
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SPECIAL ARTICLES 


BIOTIN DEFICIENCY AND OTHER CHANGES 

IN RATS GIVEN SUDFANILYLGUANIDINE 
OR SUCCINYL SULPATHIAZOLE IN 
PURIFIED DIETS 

There is general agreement^- ^ that sulfaguani- 
dine (sulfanilylguanidine), added to a purified diet, 
reduces the growtli rate of young rats. Similar results 
have been reported**® for sulfasuxidine (succinyl 
sulfathiazole). It has been suggested^*® that the re- 
duced rate of growth might be explained on the basis 
of suppression by the drug of intestinal synthesis of 
essential growth factors. It has been further sug- 
gested* that these sulfonamide drugs might exert a 
part of their effect by interference with the action, 
in the animal body, of one or more essential enzyme 
systems. If sulfaguanidine and sulfasuxidine act 
through either or both of these mechanisms, then it 
should be possible to produce characteristic deficiency 
syndromes, the development of which might be pre- 
vented, individually, by the use of small amounts of 
pure substances or concentrates. 

In this laboratory, we have observed the following 
changes in rats given sulfaguanidine or sulfasuxidine 
in purified diets. First, hyaline sclerosis and calcifi- 
cation of blood vessels®; second, agranulocytosis, leu- 
kopenia, bone marrow aplasia and, occasionally, 
anemia* ; third, hyalinization, necrosis and calcification 
of voluntary muscle^ ; and fourth, a dermatitis which 
can be prevented or successfully treated with biotin. 
We have also observed necrosis of heart muscle, 
hemorrhage into various organs and subcutaneous tis- 
sues, and liver damage. 

In our work with the sulfonamide drugs we have to 
date employed variations of a single basic diet. This 
basal diet consists of glucose (“Cerelose”) 73 per 
cent., leached and alcohol extracted casein 18 per cent., 
cod liver oil 2 per cent., cottonseed oil (Wesson oil) 

3 per cent, and salt mixture 4 per cent. The drug at 
a level of 1 per cent, has been included at the expense 
of an equivalent amount of glucose. Each rat has 
been given a daily supplement of 100 micrograms of 
thiamine, 200 micrograma of riboflavin, 100 micro- 
grams of pyridoxine, 200 micrograms of calcium pan- 

1 8. Black, J. M. McKibbiu and C. A. Elvehjem, Proo. 
Soc* Biol and Med., 47: 308, 1941, 

* J, B. Mackenzie, C. G. Mackenzie and E, V, McCollum, 
Science, 94: 618, 1941. 

8 W, J. Dann, Jour. Biol Chem,, 141: 803, 1941. 

* 8. S. Spicer, F. S. Daft, W. H. Sebrell and L. L. Ash- 

burn, Prevention and Treatment of Agranulocytosis and 
Leukopenia in Rats Given Sulfaguamdine or Succinyl 
Sulfathiazole in Purified Diets, Fuh. Health Bep* (in 
press), ^ 

« A, D. Welch, FedertEtion Prooeedinffs, Part II, Fed. 
of Amer. Soc, for Exper. Biol., Vol. 1, p. 171, March 16, 
1942. 

« F. 8. Daft L. L. Ashbura, S. 8. Spicer and W. H. 
Sebrell, Pub. Health Mep., 57: 2XV1042. 

^ F. S. Daft, L. L, Ashbura and w. H, Sebrell. TTnpub* 
Ushedras^ 


tothenate, 1 mg of niacin and 10 mg of choline 
chloride. 

Thirty rats receiving sulfaguanidine and 10 receiv- 
ing sulfasuxidine have been kept on this regime until 
their deaths. Twenty additional rats receiving one or 
the other of these drugs have been given a daily sup- 
plementary feeding of 0.05 cc of an impure biotin 
concentrate,® beginning after growth of these animals 
had ceased ; 35 others have been given, similarly, 40 to 
100 mg of a liver extract^ daily. 

Of the 40 rats given neither biotin concentrate nor 
liver extract, only 2 have survived longer than two 
months. Examination of the blood of 22 of these rats 
shortly before death revealed an agranulocytosis and 
a leukopenia and, less frequently, an anemia,* His- 
tological examination revealed some degree of bone- 
marrow aplasia in 16 of 18 marrows examined,* a 
hyalinization, necrosis or calcification of voluntary 
muscle in 12 of 15 rats examined for this condition,^ 
but blood vessel changes in only 5 of the 29 of these 
rats examined to date.® Any degree of biotin defi- 
ciency present in these animals was difficult to diag- 
nose. 

The use of the biotin concentrate has proved to be 
of value in the routine development of the blood ves- 
sel changes. Of the 20 rats given 0.05 cc portions of 
this concentrate, 11 have survived for 2 months or 
longer and 3 have lived for more than 3 months; 13 
of these 20 animals have been examined histologically 
to date ; 11 of these 13 have shown hypocellularity of 
bone marrow, 12 have shown muscle hyalinization and 
necrosis, and 10 have shown calcification of blood ves- 
sels. 

The use of the liver extracts has been of particular 
value in the development, in a nuld form, of the 
characteristic dennatitis of biotin deficiency. No 
attempt has been made to determine the span of life 
of these animals, but of the 35 rats used in this phase 
of the work, 33 have been kept on experiment for 3 
months or longer. The dermatitis has developed very 
slowly but has been noted in 24 of the 35 animals. It 
is similar in appearance to that produced by raw egg 
white but does not attain the same severity,^® Remis- 
sion of symptoms has occurred in all 10 animals which 
were given crystalline biotin^ ^ orally or parenterally 
in daily doses of 0.6 to 10 micrograms for 14 days. 

8 8.M.A. No. 1000. 

« Eli Lilly’s No. 343 or Loderle^s 80 per cent, alcohol 
Insoluble. 

The results of microbiological assays indicate the fol- 
lowing approximate figures for the biotin content of these 
liver ^extracts : Lilly’s No. 343 1.5 micrograms per gram; 
Lederle's 8<^er cent, alcohol insoluble 0.06 micrograms 
per gram. We are indebted to Dr. Roy Hertz for these 
assays. 

through the courtesy of Dr, Hans MoUtor. 
Merck Therapeutic Institute. 



8cmms 


Bvmtkst 

The following pathological changes have been ob- 
served in rats given solfaguanidine or sulfasuxidine in 
purified diets. 

1. A granulocytopenia, leukopenia, hypocellularity 
of bone marrow and, occasionally, an anemia. 

2- Hyalinisation, necrosis and calcification of vol- 
untary muscle. 

3. Hyaline sclerosis and calcification of blood ves- 
sels. 

4. A dermatitis which can be prevented or success- 
fully treated with crystalline biotin. 

We have also observed necrosis of heart muscle, 
hemorrhage into various organs and subcutaneous 
tissues, and liver damage. Floyd S. Daft 

L. L. Ashbobn 
W. H. Skbkkll 

National Institute of Health, 

U. S. Public Health SravicE, 

Bethebda, Md. 

ATYPICAL RESPONSE OF THE RABBIT 
TO DESOXYCORTICOSTERONE 
ACETATE 

Wb have found'** that administration of dcsoxy- 
corticosterone acetate, progesterone, alpha-estradiol 
benzoate, testosterone proprionate and diethylstilbes- 
trol to dogs results in a marked increase in the rate 
of entrance of Na and Cl into 5.5 per cent, dextrose 
solution introduced into the peritoneal cavity. No 
such* effect was noted in rabbits following administra- 
tion of desoxycorticosterone acetate, progesterone and 
diethylstilbestroL* Certain additional findings are of 
interest in this connection. 

Injection of 2.5 mg of DOCA daily for three days 
in two rabbits had no significant infiuence upon the 
urinary excretion of water or Cl during the experi- 
mental period. Two rabbits (2.0 and 1.8 kg) received 
2.5 mg of DOCA daily for three months, »the animals 
being weighed and the blood-pressure determined® 
bi-weekly. There was no significant change in weight 
for six weeks in one animal and eight weeks in the 
other, with a subsequent increase to a maximum of 47 
and 40 per cent., respectively, over the pre-treatment 
levels at the end of the experimental period. There 
was no significant alteration in blood-pressure and no 
edema or other evidence of toxic effect of DOCA, 
as has been reported in the dog,* Two pregnant 
rabbits treated in the same manner showed no signifi- 

lA. Cantarow and A. E. Bakofl, Endocrinology, 27: 
652, 1940. 

3 A. E. Bakoff and A. Cantarow, Endocrinology, 30: 
816, 1942. 

sR I. Grant and P. Botbsebild, Jour. Thycioh, Bl: 
26S, 1934. 

* D. Enhlmann, C. Bagan, J. W, Perrebeo, D. W. Atdh- 
ley and B. F. Zioeb, Scxekcb, 90: 49^ 


VoL. 96, N6. 

cant gain in weight, no edema and no inereaae in 
blood-pressure. Both aborted at about four weeks’ 
gestation, one developed marked weakness of the hind 
limbs after five weeks of treatment and both died 
after six weeks. The weakness of the hind limbs may 
have been due to decrease in the serutn K concentra- 
tion ; the serum Cl concentration was unaltered in the 
non-pregnant animals, but no chemical studies were 
performed in the prqgnant rabbits. Dexter and 
Weiss® have reported a similar absence of effect of 
large doses of DOCA in pregnant and non-pregnant 
rabbits in experiments of shorter duration. 

These observations suggest the existence of a 
marked species difference in the influence of DOCA 
and perhaps also progesterone, estradiol, testosterone 
and other steroid hormones upon water and electro- 
lyte metabolism. This has an important bearing, per- 
haps, on the use of the rabbit in studies of the relation 
of these hormones to hypertensive “toxemia” of preg- 

A. E. Rakoff 
K. E. Pasohkis 
A. Cantabow 

Jeffeeson Hebioal College 
and Hospital, 

Philadelphia 

UNIFORMITIES IN THE CONTENT OF B 
VITAMINS IN MALIGNANT 
NEOPLASMS 

For two years' this laboratory has been interested 
in the possibility that cancer tissues might show pecu- 
liarities in vitamin distribution, characteristic of this 
type of growth. We have now completed an exten- 
sive series of determinations of eight B vitamins not 
only on various types of human, rat and mouse cancer 
material but also upon normal tissues from these same 
animals. This material is now in press.* 

By analysis of the values obtained, highly interest- 
ing and important uniformities are observed which we 
wish to set forth briefly here. We shall use the term 
“vitamin uniformity” to designate the similarity of 
vitamin content in a group of tissues. For example, 
if in a number of samples of muscle tissue panto- 
thenic acid bad a mean level of 6 y per gram with a 
standard deviation of 1, then 1/6 x 100, or 20, would 
equal the average deviation from the mean in per 
cent., or, to express the relationship in the opposite 
manner, there would be an average degtee of uni- 
formity in pantothenic acid content of 80 per cent. 
The average of the “vitamin uniformities” in a series 
of tissues calculated for the individual vitamins is 
designated the “Total B Vitamin Uniformity.” 

9 L. Dexter and B. Weiss, * * Preeelanmtle and Edamptis 
Toxemia of Pregnant^. ’ ^ Boston: Idttle, Broam nnd , 
Company, 1941. 

J. Wmianui, 99: 6^9/1940. 

* Univ^sity of 4217, 19^. / 
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It had hean found (Table I) that normal tissues of 
the aame type but taken from separate animals, such 
as myocardium from different hearts, have a relatively 
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VlTAlkllN tJNiroaUlTT IN I^OEMAL AND CANCBU TlSSCfiS 


“Total B Vitamin 
TUsuea Uniformity” in 

per cent. 


Unman Ti89ut9 

B dlTcrse normal tiaanes 27 

Myocardium from three aeparate hearts* . . 71 

a diverae cancer tissues 65 

Normal mammary, ovarian and renal tissue 11 
Mammary, ovarian and renal carcinoma . . 60 

Hat 7H89ue8 

5 diverse normal tissues 30 

Myocardium from three separate hearts* . . 75 

6 diverse cancer tUsues 63 

2 hepatomas 78 

2 hepatomas with corresponding adjacent 

liver tissues 22 

Moii9e 7'i99ue9 > 

A^ocardlum from three separate hearts* . . 76 

12 diverse cancer tissues . 58 

Unman, Rat and Afoase Tissues 
Myocardium from three human, three rat 

and three mouse hearts 61.2 

8 human, 5 rat and 0 mouse cancer tissues 

of diverse origins and sites 68.8 


* Individual tissues other than the heart from different 
apcclmens (in human, rat and mouse) also show high “total 
B vitamin uniformity” but are not Included in this table. 
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high *^tal B vitamiu uniformity” (70 per cent or 
more), while normal tissues which differ from eaeh 
other in structure and function have a relatively low 
degree (less than 30 per cent.) of *^total B vitamin 
uniformity” when compared with each other. 

Examination of the tumor material in this manner 
disclosed that malignant tumors which differed from 
each other in tissue of origin, manner of induction 
and host species tended to have a relatively high 
“total B vitamin unifomity” when compared with 
each other. 

Since in our observations on normal tissues a rela- 
tively high degree of “total B vitamin uniformity” 
has been found to be associated only with homoge- 
neous and never with heterogeneous groups of tissues, 
it is concluded that malignant neoplasms of various 
types and from various animals tend to have similar 
cellular metabolism, forming in effect a common tissue 
type. 

Alfred Tatlor 
Maxwell A. Pollack 
Roger J. Williams 

University or Texas, Biochemical Institute 
AND THE Clayton Foundation for Kesearch, 
Austin 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE DETERMINATION OF BLOOD VOLUME 
WITH RED BLOOD CELLS CONTAINING 
RADIOACTIVE PHOSPHORUS {P«2)i 
The red cell, rather than the plasma component of 
the blood, has several advantages in determining blood 
volume. First of all, the fluid portion of the blood, 
because of its physiological connection with tissue, 
lymph and other fluid spaces, is not so anatomically 
delimited as that containing red cells. Secondly, 
changes in capillary permeability affect the plasma 
much more frequently and markedly than the red 
cells. Third, the dyes used to measure plasma vol- 
ume, because of diffusion and adsorption, may them- 
selves behave differently from the plasma they are 
supposed to measure. 

Total red cell volume has been measured by the 
carbon monoxide method, which, hdwever, has not 
achieved acceptance for a variety of reasons. More 
recently, blood volume methods have been described 
umng red calls eoniaining radioactive iron^ and radio- 
active phosphorus.* Though radioactive iron has a 
long half-life and remains in the red cells for long 
periods it has a serious practical disadvantage of 

^ Aided by a grant from the Commonwealth Fund. 

F, Eato, J. F. Boss, W. W. Bale, W, M. Balfour 
oad G. JL N0p. Med,. 75: 231, 1942. 

and 0. Heveiy, Aetu PAgriol. Aeand., 1: 8, 


emitting such soft radiation that direct measure of 
the radioactivity of the blood is technically difficult 
and requires more or less complicated chemical ma- 
nipulations. On the other hand, radioactive phos- 
phorus, though its half-life is but 14 days, emits 
energetic beta particles which enables red cells con- 
taining it to be measured more easily. Nevertheless, 
in the phosphorus method described by Hahn and 
Hevesy® chemical extraction of the red cells was 
necessary; moreover, a large amount of blood (60 cc) 
was used for the extraction. 

In the technic to be described herein, but two co of 
blood were used and they were measured directly in 
the Geiger counter without any chemical manipulation 
whatever. A donor dog was prepared by the sub- 
cutaneous injection of sodium phosphate containing 
radioactive phosphorus. The dose was 0.4 millicories 
(P^*) per day for 10 days. After several days the 
red cells became so intensely radioactive that the blood 
could be diluted 100 times and yet give a auffl<siently 
high count for accurate measurement. Washing the 
cells in saline several times and suspending in saline 
for 24 hours resulted in very little loss of activity. 
For the determination of blood volume 10 cc or more 
of thejdonor dog's blood was beparinked, centrifuged 
and the plastaa (which also contains radioactive phoe- 
phorttjs} The cells were resuspended in 
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saline and a carefully measured amount (1 cc/Kg) 
injected into the dog whose blood volume is to be 
measured. After allowing a variable time for mix- 
ing, a sample was removed, its radioactivity measured 
directly and compared with that of the sample in- 
jected. The blood volume was a simple matter of 
division. To determine rod cell and plasma volume, 
the hematocrit provided the necessary relationship for 
the calculation. 

We determined the radioactivity of the recipient 
dog^s blood at various intervals after the injection 
in order to determine whether there was a curve of 
disappearance as there is with the dye method; we 
found no loss of activity for several hours which was 
more than long enough for thorough mixing. How- 
ever, a slight but increasing loss of from the red 
cells was observed thereafter, confirming previous ob- 
servations of Hahn and Hevesy.^'* In this respect 
radioactive phosphorus presents a disadvantage over 
radioactive iron which, as already mentioned, remains 
for a long time within the red cell. On the other 
hand, for ease and simplicity, the method here de- 
scribed enables a determination to be made on one 
single sample of blood from the dog to be tested 
and but two direct determinations of radioactivity on 
the Geiger counter. Incompatibility of donor and 
recipient, though rare, will make the test valueless be- 
cause of hemolysis. Our results confirm those of 
Hahn et al.,^ in that the blood volume as determined 
in the above-described method is lower than that ob- 
tained by simultaneous determinations with the blue 
dye (T-1284). Additional details will be described 
later. 

The authors are indebted to Dr. John H. Lawrence 
for supplying the radioactive sodium phosphate and 
to Dr. Carl Moore for the Geiger counter used in these 
experiments. 

Frank A. Brown, Jr. 

L. H. Hkmpbp^mann, Jr. 

Robert Elman 

Department of Sueoery, 

Washington University, 

St. Louis, Mo. 

FREEZING MYRIAPODS FOR PHOTO- 
GRAPHING 

Photographing small myriapods, such as pauro- 
pods 1,6 mm in length, presents many difficulties. 
Distortion especially is pronounced when they are 
inactivated or killed. The application of anesthetics 
such as ether, chloroform, chloretone, etc., to immo- 
bilize them was not found satisfactory because of 
ensuing contraction and distortion. Specimens pre- 
served in alcohol or formaldehyde were likewise found 
to be misshapen. 

^ L. Hahn and 0. IHi 7S, 1M9. 


Slow killing in a sealed moistened cell diambet 
mounted on a glass slide was tried. By applying 
heat from a 60-watt bulb at a distance of 6 to 8 inches, 
the spedmens became immobile in a few minutes. 
This procedure partially solved the problem of get- 
ting the desired relaxation but was discontinued when 
found to be rather erratic. 

Finally, quick freezing was tried and found success- 
ful. A small glass circular cell was placed on an ordi- 
nary glass slide and the bottom covered with thick, 
black absorbent paper or a mixture of 3 parts plaster 
of Paris and 1 part powdered animal charcoal. Mois- 
ture was added, live specimens placed within, and the 
cell sealed with a cover slip. The specimens were then 
exposed to a temperature of -12° C for about 25 
minutes which killed them and at the same time pre- 
served a nearly normal appearance. 

A fixed focus camera used with a compound micro- 
scope was prepared ahead of time. For our set-up it 
was found satisfactory to use a Bausch and Lomb sur- 
face illuminator. When the specimens were ready 
they were taken from the freezing chamber and im- 
mediately photographed. If desirable the cover slip 
may be removed during exposure and replaced im- 
mediately after to prevent drying. Thus, the same 
specimen may be used more than once. With the light 
source at our disposal it was found best to keep ex- 
posure time i second or less, since a longer period 
tended to curl and dry the specimens. This freezing 
method should be equally applicable in photographing 
other small organisms. 

Myohyle W. Johnson 
James H. Starling 

Duke University 
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ECONOMIC MINERAL DEPOSITS 

By ALAN M. BATEMAN, Department of Geologioal ScienoeSf Laboratory of Mconomie Geology, Tale 
University, 

This book constitutes a complete treatise on the subject of economic mineral deposits. The material is 
presented in three parts: Principles and Processes; Metallic Mineral Deposits; and Non-Metallic Min- 
erals. It is designed for use in either one- or two-term courses in economic geology — both ore deposits 
and non-metallics. 


Beady In October 


Approx. 835 pages; 


6 by 9; 


Probable price, $5.00 


CHEMICAL ENGINEERS* MANUAL 

By D. B. KEYES, Professor of Chemical Engineering, and A, GARRELL DEEM, Assistant Professor 
of Chemical Engineering ; both at the Uni/oersity of Illinois, 

A handbook for chemical engineering undergraduates and young graduates. It contains all the chemi- 
cal engineering formulae in common use in problems on heat transfer, fluid flow, diffusional operations, 
distillation, evaporation, absorption, filtration and similar subjects. In addition, there are tables such 
as equivalents of weight, length, etc., four-place logarithms, and other miscellaneous data useful to the 
student and practicing chemist. 

Beady In October Approx. 264 pages; 4i by 64; Flexible; Probable price, $2.60 


CALCULATIONS OF 
QUALITATIVE ANALYSIS 

By CARL J. ENGELDER, Professor of AnalytiocU Chc^nistry, University of Pittsburgh, 

The purpose of this book is to supply a group of problems for use with the course in qualitative chem- 
istry. It is designed to accompany the author's *^A Textbook of Elementary Qualitative Analysis," 
or any other textbook of similar scope. In this edition some rearrangements have boon made m the 
order of treatment, and now problems have been substituted throughout. 

Second Bdltion PubUshed in September 174 pages; 6 by 9; $2.00 


APPLIED NUCLEAR PHYSICS 

By ERNEST POLLARD, Professor of Physics, Tale University, and WILLIAM L, DAVID- 

SON, JR., Mesearch Physicist, The B, F, Goodrich Company, 

Tim book offers a descriptive and explanatory account, for class use, of the facts and methods of arti- 
ficial radioactivity and transmutation, including properties of nuclear radiation, means of detection of 
nuclear particles, technique of artificial acceleration, enerj^r relationships in reactions, the manufacture 
and counting of radioactive elements, isotopes, nuclear fission, and kindred subjects. 

Beady in October Approx. 244 pages; 6 by 9; Probable price, $2.76 
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NOVAE 

A TEKFORARY Star or nova which suddenly flares up in 
the heavens without warning and then gradually fades, <iB 
not quite the cataclysmal event that some theoretical 
physicists have supposed. This view was expressed by 
Dr. Doan B. McLaughlin, professor of astronomy at the 
University of Michigan and secretary of the American 
Astronomical Society, speaking before a recent meeting 
of the Rittenhouse Astronomical Society at the Franklin 
Institute. 

The outburst is a surface explosion, Dr. McLaughlin 
believes, of tremendous proportions to be sure, involving 
as it does the entire surface, but not necessarily fatal. 
After “blowing off steam, “ the star returns to approxi- 
mately its former state. Its temporary excursion into 
notoriety produces little change in its normally humdrum 
life. 

Dr. McLaughlin ’s view is based on a personal examina- 
tion of all spectra of “ novae, “ or new stars gathered at 
the University of Michigan Observatory and at the other 
leading observatories of the United States. It is a good 
idea, he said, for * * one set of eyes, with one set of preju- 
dices “ to examine all the observational material. 

New stars at maximum light, he explained, are about 
60,000 times as bright as the sun, though they are so far 
distant that they appear like ordinary stars. Before out- 
burst they are about the same real brightness as the sun 
but are smaller, denser and hotter — a type known as sub- 
dwarfs. Increase of light from miniraura to maximum 
takes only a few days, but the decline takes several years. 
The flare-up must be due to an explosion whose cause is 
not known. The surface layers expand as a cloud of gas 
around the star at a speed of hundreds of miles per sec- 
ond. After some months the expelled clouds of gas be- 
come visible as a faint nebula around the star. At the 
end of the decline the star is apparently not changed from 
its previous condition, and it must be concluded that all 
the disturbance is superficial. 

Altogether about 90 novae have been recorded in our 
milky way system, and over 100 have been found in the 
neighboring spiral nebula Andromeda. 

ENERGY QF THE SUN 

Man is harnessing the sun to supply power for his 
home, factories and vehicles. Long a dream, present 
research indicates that the future world may be powered 
by energy snatched from a sunbeam. But practical ap- 
plication awaits results of the long-range research pro- 
gram now being conducted. 

Many such glimpses of happenings in science are pre- 
sented in the annual report of the Smithsonian Institutltm, 
which has just been issued. 

Utilisation of scientific advances in post-war recon- 
struction, however, will require sources of power not 
dependent on dwindliiig reeonreas. Energy equi^ to 
21,000,900,000 tons of coal which t|ie tm idiowers on 


surface of our globe every hour, offers fascinating possi- y 
bilities. 

There is one major obstacle to harnessing this power; 
economies. Power produced, the report indicates, de- 
pends directly on the area over which solar energy is 
gathered. This would need to be largo and the cost con- 
sequently high. Solution of this problem has been a fore- 
most objective of Smithsonian Institution researches. 

Dr. Charles G. Abbot, secretary of the institution, has 
built highly efUcient solar engines which have come close 
to economic practicability compared with other power- 
producing systems. 

Various possibilities of solar energy are outlined by 
Dr. H. C. Hottel, of the Massachusetts Institute of Tech- 
nology, where experiments are also being conducted. 
Their program calls for exploration of all the possibilities 
of economic conversion of solar energy into forms useful 
in industry. 

One method would bo direct conversion of the sun^s 
rays into electricity. This would be based on the prin- 
ciple of tho thermocouple. That is, when two wires of 
two different elements are joined and the junction is 
heated, a small part of tho heat is converted into electri- 
cal energy. Efficiency here depends on the properties of 
the two materials used. Intensive study is now in prog- 
ress to learn which metallic compound give the best 
results. 

Another apparatus is operated by photoelectricity — the 
same principle which operates the exposure meter used 
by photographers. Here the light strikes a specially pre- 
pared metal plate which also results in conversion to 
electrical energy. 

Or perhaps, it is suggested, we can duplicate nature’s'^ 
own method of storing solar energy. Through chloro- 
phyll, the green stuff in leaves, sunlight is stored in 
growing things. Perhaps millions of years later it is 
released by the burning of coal or oil. It is hoped that 
through a thorough understanding of nature’s process, 
we may be able to make synthetic fuels out of easily 
available chemicals in a few minutes. 

Atomic power, discussed by Dr. Ernest O. Lawrence, of 
the University of California, is also much in the news. 
Recent progress must be kept secret at this time. But 
up to about a year ago the status was about that of avia- 
tion fifty years ago. That is, the basic principles are 
known, but practical application awaits the development 
of a new instrument or technique. 

THE CORROSION OF IRON PIPES 

Bacyxru have been found responsible for eorrosion of 
iron pipes carrying deep well waters in the Miami Valley, 
Ohio. These waters contained very little oxygen i»i4 
prMtieaJly no other corrosive substances that eonld Be 
detected hy the usual ohemieid test Similar trovd>^ with 
*^red ^tar at Middletowiti Im4 been 
with ckoriue tteatmei^ whlek klBed ttm j v 
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TEXTS FOR WAR TRAINING COURSES 
IN METEOROLOGY AND NAVIGATION 


Elementary Meteorology 

Bj Veknoe 0. Finch and Glsnn T. Tbewaetha, 
TJniveraity of WisoonBin, M. H. Sheaeee, Westport 
High School} Kansafi Oityj Mo., and F. L. OiiAUDLS, 
University of Wisconsin, KxtcnBion Diviflion. 290 
pages, 6x9. $1.76 

Designed for very elementary preflight courses, this text 
shows the student how atmosphere, weather, climate, 
and natural phenomena influence flying and how accu* 
rate knowledge of weather conditions determines the 
success of every long flight. Also shows ^low to in- 
terpret weather maps, how to locate places accurately 
through latitude and longitude, how to recognize cloud 
types, etc. 

Workbook in Meteorology 

By A. P. Spilhaus and James E. Miller, New 
York University. In press— ready in October 

A collection of project type exercises designed to be 
used in conjunction with any textbook on elementary 
meteorology. Suitable to be worked out in laboratory 
or as homo assignments, the exercises are grouped to 
correspond to the chief divisions of meteorology: clima- 
tology, instruments and observations, physical and math- 
ematical considerations, and weather analysis. 

Meteorology and Air Navigation 

By Beet A. Shields, IA. Comdr., U. S. Naval Re- 
serve. 288 pages, 6x9. $2.25 

A revision and expansion of Parts III and IV of the 
author’s well-known Air Pilot Training, A chapter on 
navigation problems has been added. The various steps 
in solving off'Course problems are carefully explained 
and a number of typical problems are solved, induding 
the radius of action type of problem. Considerable 
space is devoted to the use of the Dalton CJomputer. 

Kadio Navigation for Pilots 

By OWiiN vH. McIntosh, Navigation Instructor, 
American Airlines, Inc. In press — ready in Oc- 
tober 

Radio navigation is here presented ftom an aircraft 
viewpoint and strictly limits to the practical treatment 
demanded by pilots. Approximately half of the book 
k devoted to radio range navigation and necessary flight 
teehniquea, and the olber half to radio-direction Ending 
as a navigationiU aid* Among the topics dealt with are 
beam techniques, orientation methods, the instrument 
approach, loop navigation techniques, etc. 


Introduction to Meteorology 

By SvEREE Pktterssen, Massachusetts Institute of 
Technology. 236 pages, 6x9. $2.50 

A concise, nontechnical discussion of the basic principles 
of meteorology. The treatment is designed for the 
student without previous knowledge of the subject, and 
makes clear the various weather phenomena, atmospheric 
conditions, and other aspects of meteorological science 
which are directly applicable to forecasting. 

Weather Analysis and Forecasting 

By SvEERE Pettersren. 505 pages, 6x9. $5.00 

Abounding in methods, formulas, and accurate rules, 
this book systematically covers the science of meteorol- 
ogy and its effective use in weather forecasting. It 
gives a complete, factual treatment of the principles of 
diagnosing the physical, dynamic, and kinematic atmos- 
phere and comprehensively diseusses the methods of 
their apiilieation to actual forecasting. 

Air Navigation 

By P. V, H. Webms, Lt. Comdr., U. S. Navy (Bo- 
tired). Second edition, 574 pages, 6x9. $5.00 

An authoritative, practical treatment of all the infor- 
mation on fundamentals, equipment, computations, meth- 
ods of procedure, etc., necessary for a complete training 
in air navigation. Covers the fundamentals of direc- 
tions, distance, etc.; maps and charts and their use; 
instruments and mechanical aids to navigation. 

Sj^optic and Aeronautical 
Meteorology 

By Horace R. Byers, University of Chicago. 279 
pages, 6x9. $3.50 

Deals with aeronautical meteorology from the point of 
view of the synoptic meteorologist and the forecaster, 
covering all phases of meteorology which form the back- 
ground for forecasting on the basis of fronts and air- 
masses and includes special chapters devoted to aspects 
of the weather which are of particular interest to airmen. 

Dynamic Meteorology 

By Beenhaed Hauewitz, Massachusetts Institute 
of Technology. 865 pages, 6x9. $4.00 

This lucid treatment of the laws of thermod^pamics 
that operate in the atmosphere constitutes a fairiy ele- 
mentary diacusalon of the fundamental principles and 
theories underlying the modem method of airmass 
analysis, kentropic, and frontal analysis. Mathemati- 
cal technique has been kept as simple as possible. 


Send for copies on mppfoval 
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The investigation which lead to this discovory was car- 
ried out by Pr. Arba H. Thomas, chief research chemist 
of the American Rolling Mill Co., of Middletown. 

The organism chiefly responsible, Pr. Thomas found, 
was cocco bacillus, an organism of the anaerobic type. 
This type requires no oxygen for its life processes. In 
fact oxygen is poison to it. This type reduces sulphates 
in the water and liberates hydrogen sulphide which at- 
tacks the iron producing the black iron sulphide. This 
kind of corrosion is therefore very different from that 
produced by oloctrO'Chemical action which results in the 
red oxide of iron or rust. 

Other organisms, the so-called * ‘ iron-consuming * * bac- 
teria, were also found. These, the erenothrix, spirophyl- 
lum and leptothrix, do not actually devour metallic iron, 
but they do consume dissolved ferrous salts, converting 
them to the insoluble red ferric hydroxide or a similar 
substance, producing **red water. 

By introducing oxygen into the water, it was found 
that the rate of corrosion decreased as the quantity of 
oxygen increased, just the opposite to what would have 
occurred if oxygen had been the cause. These bacteria, 
Pr. Thomas said, have long been known to biologists, but 
their connection with corrosion was only recently sus- 
pected. They are not disease producing. 

The remedy is to chlorinate the water, or where it is 
to be used for drinking purposes and the chlorine taste 
would bo objectionable, the chlorine- ammonia or chlora- 
mine treatment can be used. This not only kills the 
bacteria, but removes any deposits that have already been 
formed on tbc metal. Ordinary lime-soda softening treat- 
ment will kill the less resistant types of bacteria, but 
not the hardier ones. Also a good coating of a coaM^tir 
base enamel will protect the metal. 

OIL FOR THE ALASKA HIGHWAY 

Aviation gasoline and diesel engine oil will soon be 
flowing through a new pipeline toward the Alaska high- 
way from oil wells and the world’s most northern refinery 
at Fort Norman on the Mackenzie River in Canada 125 
miles south of the Arctic Circle. Vast untapped tar 
sands in northern Alberta are being moned for oil, gaso- 
line, asphalt and coke. 

The wells at Fort Norman have been in existence since 
1921. They were little used, however, in fact were 
capped until 1930, when discovery of radium on Great 
Bear Lake shores brought aerial prospectors in vast num- 
bers. Shortly after the outbreak of war a new refinery 
was built at Fort Norman producing aviation gasoline 
and diesel engine oil. This plant, according to Munitions 
and Supply Minister C. P. Howe, has now been expanded, 
and will probably be in use for a longer period than just 
during the summer, as it has since installation. 

''An intensive study of the tar sands is under way at 
present time,” stated Minister Howe, in Parliament. 
“To-day we think of that area as a source of immediate 
oil production, provided the problems connested with Its 
development can be solved rapidly and with some degree 
of certainty. Arrangements have been made to dev^p 
further the wells on the lower Mackenzie River at Port 


Norman. Additional wells are being drilled, the refinery 
capacity is being increased, and a short pipeline is being 
installed to bring the oil across to the location of the 
Alaska highway.” 

From the sands along the Athabasca River in northern 
Alberta, Indians have since time immemorial used pitch 
to caulk their canoes. The first white men to come into 
the area in 1788 found the oil sands to stretch for miles, 
and in some places found oil bubbling to the surface. 
Since the settlement of Alberta many attempts have been 
made to obtain oil from these oil-rich sands. Last year 
the first successful commercial extraction plant began 
operations to ^obtain lubricating oil and gasoline from 
the tar sands. 

The oil sands along the Athabasca River are considered 
by oil authorities to be one of the largest oil reservoirs 
in the world. According to the geological estimates of 
the Canadian Government, the oil sands contain at least 
a hundred billion barrels of oil. But it will be a big 
job to get it out. 

Because of transportation difficulties and because no 
suitable extraction system had been devised, the oil sands 
remained unworked. These oil-saturated sands range in 
thickness from a few foot to 225 feet, and in oil content 
up to 25 per cent, by weight. They cover an area esti- 
mated at from 10,000 to 50,000 square miles. A large 
part of the area is overlain with shale and sandstone up 
to a maximum depth of 1,800 feet, and underground 
methods of mining are not considered workable. The oil 
will not flow into wells fast enough to be pumped com- 
mercially. But erosion on the Athabasca River and its 
tributaries has left benches that can be mined by open 
pit methods. 

The bitunainous sands have produced a high quality of 
asphalt which has been used for paving fairly extensively 
in the past, and it is expected to be used for this purpose 
also on the Canada- Alaska Highway now being built. 
They stretch for miles on each side of the river, cover- 
ing roughly an area 115 miles north and south, and 55 
miles east and west. The sands lie about 600 miles north 
of the international boundary in an area which can be 
developed the year round. 

The extracting plant which went into operation last 
year on a small scale took 11 years of research by Ameri- 
can engineers to develop. The sands go through a sepa- 
ration process, then to a refinery where the crude oil is 
turned into gasoline, diesel fuels, fuel oils, asphalt and 
coke. It is thought that synthetic rubber may also be 
developed from these bituminous sands after they pass 
through the separation process. — Jambs Montaqkbs. 

ITEMS 

A coNBiOEBABbB soctor of the vast plastics industry is 
founded on coal, Dr. B. L. Wakeman, of the Mellon In- 
stitute, and Dr. B. H. Weil, of the Gulf Research and 
Development Company pointed out. Some of the best 
known and most useful plasties are formed in part of 
phenol, and phenol is a coal product. The other half is 
often formaldehyde, mnde from water gM, i^ch in turn 
comes from coal or coke, ^ese pUsties play part ^ 
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MICROBIOLOGY 
AND MAN C 


by Jorgen Birkeland 

Ohio State University 

This new text for introductory bacteriology courses 
emphasiKCS the role of microorganisms in every-day 
life both in health and in sickness. To a greater 
extent than in most beginning texts, Birkeland 
shows the meaning of the facts presented and the 
way in which those facts are used in prediction and 
control. Special attention is given to the problems 
of food, milk, water, and soil. Especially suitable 
for students who will not take advanced courses 
in bacteriology, but offers an excellent foundation 
as woll for pre-profiisaional studento. 

Write U8 now for full descriptive material. 

478 pages, 35 Ulus., $4.00 

F. S. CROFTS A CO. 


101 Fifth Avenue 


JVeu> York, N. Y. 


DU ( O 


Bacto-Agar 

Bacto-Agar is a purified Agar prepared from 
domestic material. In the manufacture of 
Bacto-Agar extraneous matter, pigmented portions, 
and salts are reduced to a minimum, so that the 
finished product in the form of fine granules will 
dissolve rapidly, giving clear solutions. 

Bacto-Agar is distributed only for use in 
bacteriological culture media upon proper 
certification by the purchaser. 

Bacto- Asparagine 

Bacto- Asparagine is a purified amino acid 
widely used in synthetic culture media and in the 
preparation of tuberculin. 


specify "DIFCO” 

THE TRADE NAME OP THE PIONEERS 
In the Research and Devel^ment of Bacto^Peptone and 
Dehydrated Culture Media. 


DIFCO LABORATORIES 

INCORPORATED 
DETROIT, MICHIGAN 


Purina’s NEW 
LABORATORY 
HANDBOOK 








T his up-to-date manual is avail* 
ifble to technicians and research 
wcMfkers who have direct or indirect 
supervision of laboratory animals. 
Written by scientists, it is a tech- 
nically accurate reference book with 
24 pages of helphil information about 
Breeding, Management, Sanitation, 
and Feeding. May we mail you one 
with our compliments? 


-mm 
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In war as ganatocks, mortar projectile noses, bulletproot 
transparent noses and turrets of planes, instrument panels 
and handles of a hundred shapes and kinds. In peaceful 
life they follow the citizen from the plastic toys put into 
his cradle to the molded plastic coffin in which he is 
lowered into his grave. 

Bbseaech pays in hard, cold cash, Eugene Ayres of the 
Gulf Besearch and Development Company told the meet* 
ing of the American Chemical Society recently. He ex* 
plained a numerical yardstick which he has developed, 
which gives an estimate of the differences in costs betweem 
industrial processes put into operation without waiting 
for preliminary experimentation and those that are given 
the benefit of research in laboratory and pilot plant, to- 
gether with proper patent procedures, before they are 
atrated. If a given industrial problem is carried through 
all three steps, or research, patent procedures and pilot 
plant experiments, the total cost of '^make-ready” is 
considerably less than half that Involved in rushing into 
fuU production without the preliminary steps. How neces- 
sary the pilot-plant stage is also shows up in the table. 
With laboratory research and patent procedure, hut omit- 
ting pilot plant, the costs wore substantially greater than . 
those of complete preparation, though still substantially 
less than those of no preparation at all. Mr. Ayres cited 
the case of a company that found it necessary to go into 
the manufacture of a new chemical in a hurry: "There 
were no large-scale precedents for this operation, but two 


^ood process ideas were offered by the Besearch Depart- 
ment. Because of the emergency, it was decided to com- 
mercialise one idea without any research, while the second 
was carried in orderly fashion through laboratory 
plant. Despite the delay occasioned by months 
of ^search, the second idea resulted in a smoothly operat- 
ing plant before the first and at much lower development 
cost. The first idea was then sent back to the Besearch 
Laboratory and a year later superceded the second.” — 
Frank Thonk. 

Not just hfe brain, but a pilot's teeth as well, may 
"black out” when he pulls out of a power dive. The 
suggestion is made by Capt. Herbert J. Lipson, M.O., 
U.S.A., and Dr. S. G. Weiss, Muskogee, Oklahoma, den- 
tist, in a report in the Journctl of the American Dental 
Association. The centrifugal forle^^j^ch pulls the blood 
away from the pilot 's brain, causih^g the familiar ' ' black 
out” symptoms, would also pull the blood out of the 
pulp of his teeth. The absence of any recoil mechanism 
in the "hard, unyielding wall of dentin” surrounding 
the tooth pulp makes it unlikely that recovery from a 
"black out” in the tooth would be "so efficient or so 
nearly complete as in the brain.” Permanent damage 
or death of the tooth might result. Extreme cold at high 
altitudes and the "bends” to which aviators as well as 
divers are subject might also cause injury of the tooth 
pulp. 


5000 R.P.M. on Da ANGLE CENTRIFUGES 


with tmdergnard Ka OT-1066. 
with sli; 15 mL tabes loaded. 

4200 B.P3a:. on A.O. with same load. 

These centrifuges offer important advantages over the 
conventional units. They utilize the new angle principle 
— ^the tubes being suspended at a fixed 52*^ angle— thus, 
faster sedimentation is aclueved by the shorter distance 
particles are required to travel . . . creating mass, and 
reaching the bottom more quickly. When at rest, the 
tubes remain in the angular position and' no stirring up 
of sediment results. 

CT-IOOS ADAM8 SENIOR SAEETV-HBAD CSNTBirOOB 
for SIX 10 ml. TUBES, complete with six round bottom 
brsss shields with rubber cushions and three each gradu- 
ated and un graduated taper bottom 15 ml. glass tubes. 

Without Underguard gSSAO 

CT-ioso UKDBBOUARD for Safety-Head, made of steel, 

W o ch f S4I0 

CT-ioso PROTECTinc CAP, snaps Into top to enclose test 
tubes, at high speeds a necessary precaution against flying 
glass Bselk $ flAO 

AIm for MICRO end SEMIMICRO WORK 

The above Centrifuges will aceonmiodatc six 15 ml. rouad 
bottom Of taper bottom teet tubes. Micro sad semimicro tubes 
(5 ml to 0.5 ml) can be sceommodatedl by piirchaeiiig extra 
shields, prices from 50e to 75c each. No adapters are retpiired. 

Other ADAMS CENTRIFUGES and laboratory ei^Uw 
are described ia our Catalog No. 102SC. II you do not already 
have a copy write for one on your letterhead pleaee. 

Above Centiilagee have tmiveraal motors for IKMmlt A.C, or 
D.C. cmvent .%b«y Cta also be simplM to otmte on 3S8- 
& U&tS Add^wdii^ off 2.00 It mSSo 
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THE RADIO CORPORATION OF AMERICA 


THE DEDICATION OF THE LABORATORIES 
AT PRINCETON, N. J. 

The new RCA Laboratories built by the Radio 
Corporation of America at Princeton, New Jersey, a 
modern center of radio and electronic research, were 
dedicated on September 27. 

Lieutenant General James G. Harbord, chairjimn of 
the board of Radio Corporation of America, presided 
and introduced the speakers: Major General Dawson 
Olmstead, chief signal oHdcer of the Army; Colonel 
David Sarnoff, U, S. Army Signal Corps, and Otto S. 
Sohairer, vice-president in charge of RCA Labora- 
tories. 

General Harbord pointed out that the RCA Labora- 
tories assemble under one roof kindred activities which 
have hitherto been performed by individuals widely 
separated hy ]toe and space. “The Laboratories give 
our future seleutiSc work the advantage of collective 


effort— f be advantage in our attack on our problems 
of delivering u blow with n clenched fist instead of 
with open fingers. They promise much for the future 
of the radio industry, now so closely tied in with our 
war effort. And when the lights arc once more turned 
on in this darkened world, we shall take off from here 
for a brilliant future of which we can now dream but 
can not measure.” 

Ground was broken for the laboratories on August 
8, 1941. On November 15 of that year the corner- 
stone was laid, dedicating the project to increase in 
the usefulness of radio and electronics to the nation. 

A tour of the laboratories reveals their size, 
magnifioence, efficiency and promise. It is not only a 
radio laboratory, but many laboratories which reveal 
that modem radio is a science spreading into many 
fields — deotronics, sound-acoueties, chemistry, 
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mechanies and optics, from which grow many by- 
products and branches — cathode ray tubes, fluorescent 
materials, lenses and photography. 

The laboratories building is a three-story structure 
with long corridors into which open 150 laboratory 
bays. To understand what is behind them, the inspec- 
tion must begin in the basement. It is the nerve center. 
Into it, through underground arteries of conduits and 
pipes, are fed the electric power, gas and water supply. 
Alongside huge water tanks and air-co!iditioning ap- 
paratus are transformers and vault-enclosed j>ower 
regtdators, wliile the compressed air and steam are 
supplied from the heating plant. From two 300-foot 
wells, 600 gallons of water are pumped in a minute. 

Ail the services of electricity, water and gas flow in 
conduits on the biisement ceiling under the main 
corridor. There are 104 vertical shafts, which rise 
from basement to penthouse, with outlets on each floor. 
From these, wires and pipes carry the vital services to 
420 work- benches, each 6 feet long. These unique 
service shafts are described as a most important fea- 
ture and development — an original contribution to 
laboratory construction. 

Standing at the point where the ^‘T^^ of the labora- 
tories structure is crossed, on each of the three floors 
one looks to the right and left down the 244-foot 
corridors or wings. The total length of a corridor 
from end to end is 488 feet. That is the span across 
the top of the ‘‘T.” The doors on both sides of these 
spacious hallways on all three decks open to the many 
laboratory bays, and to nine administrative research 
offices and workshops. On the main floor, the general 
office section is near the entrance. Executive offices 
are in a section on the third floor. 

Entering one of tlie laboratory bays, visitors are 
impressed with the spaciousness and broad daylight 
exposure, supplemented by modern indirect lighting, 
which casts no shadows. The work-benches are so 
designed and arranged as to be a joy to any worker. 
A wiring trough extends along the top of each bench, 
and the markings on the panel outlets indicate that 
almost any phase of ehnitric current — AC or DC, and 
at various voltages, is at the finger-tips of the ex- 
perimenter. In addition, there are taps on the bench 
for air, gas and water, as well as hydrogen and oxygon 
in the bays where they arc used. And, of course, there 
are convenient electric plugs for soldering irons and 
other electrically operated tools. Flexibility in con- 
struction is the keynote. 

The many laboratory bays indicate a great variety 
of activity within the laboratories. The Television 
Laboratory Is described as ^‘the last word in facilitie,s 
for television research.” Other laboratory bays are 
devoted to research in chemistry, especially fluorescent 
materials; acoustics, radio facsimile, oeatimeter-wave 
transmission and reception, receiving tubes, cathode 


ray tubes, transmitter tubes, under-water sound and 
various activities associated with tlie future of radio 
and electronics. 

The model shop is considered to be the most modem 
of its kind and the best equipped in the world. For 
ex||||ple, the meter room has complete calibrating 
equipment and 3,000 different meters available for 
covering voltage, current, temperature and speed. The 
Technical Library of the laboratories is catalogued as 
‘‘complete in the communication field.” There is an 
ultra-modern kitchen which adjoins a cafeteria with a 
capacity to serve from 180 to 200 persons at a time. 

SCIENTIFIC RESEAKCH IN WAR AND PEACE 

Thank you, General Hurbord and Mr. Sehairer, for 
inviting me to attend the dedication of the RCA 
Laboratories. It’s comforting to know that one is not 
forgotten by his own family, even when he is as far 
away from home as Washington. It is a real privilege 
to he here to-day and see in being the dreams of years. 

When the cornerstone of this building was laid in 
November of last year, I attended the ceremonies by 
radio on board a ship on the Pacific Ocean somewhere 
between Honolulu and San Francisco. At that time 
w^e were blissfully unaware of what was immediately 
ahead of us. At the very hour the cornerstone was put 
in place, the plans of the Japanese war staff to attack 
Pearl Harbor must have been completed. The enemy 
ships and planes, which three weeks later were to 
plunge this nation into war, were in readiness to set 
forth on their treacherous mission. Our days of peace 
were numbered, and their number was very few. 

It is significant that the foundations of this building 
were laid in time of peace, and its superstructure has 
been raised in time of war. Similarly, the modern 
sciences of radio and electronics have their roots in 
peaceful soil — in the search by men of good will for 
ways and means to make the world a better place to 
live in. Yet these sciences, and all science, are now 
enlisted in total war. 

Total war as it is fought to-day is more than a war 
of populations or mere quantity of weapons or alone 
the human qualities of courage and endurance. More 
than ever before in history, this war is a contest be- 
tween the brains and imagination and teamwork of the 
scientists, engineers and production workers of one 
group of nations, pitted against those of another 
group. While it is true that the decision ultimately 
will be made on the battlefield, the high seas and in the 
air, the fighting men who have the greatest resources 
of science, engineering and production back of them 
will be the victors. 

Most people are aware that sdenee is luaking A tre^ 
mendous contribution to modem war in terms of gnus, 
high explosives, airplanes, r^dio and 
By devdoping and improving ^ese vitt^ 
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products, a comparatively small number of scientists 
may be a far more powerful fighting force than an 
enemy army of millions of men. 

But scarcely loss important are scientific develop- 
ments in many fields of chemistry, medicine and agri- 
culture. Plastics, synthetic textiles, dehydrated foods, 
high-octane gasoline, aluminum, magnesium and scores 
of other materials and products important to the war 
effort are being produced on a vast scale, thanks in 
large measure to American industrial research. 

Developments like these are the result of organized 
scientific effort, in laboratories such as the one you 
dedicate here to-day. But organized research is a 
peace-time product, the result of the slow and careful 
assemblage of men and facilities long before th(! 
urgency of war makes its call for the utmost efforts of 
a nation. 

The United States has been fortunate in the vision 
of its private enterprises and universities which, long 
prior to the war, assembled such staffs and built such 
facilities. True, they did not build them to serve as 
adjuncts to military forces, as did our enemies. 
Americans purpose was not the conquest of other na- 
tions, but conquests over the forces of nature, over 
ignorance, over poverty, over disease. 

Our country is fortunate too that the officers and 
men in its military and naval establishments, on land, 
at sea and in the air, have a progressive attitude 
towards scientific research. They realize its possibili- 
ties, not only as a factor in war, but also in peace. 

Indeed, the scientists in the laboratories of the Army 
and Navy and other government departments them- 
selves have made scientific contributions from which 
our country has benefited in the past and will continue 
to benefit in the future. 

And now, these fine minds and these superb facili- 
ties developed to serve peaceful ends are being brought 
to bear upon the gravest problem which they have ever 
faced — the problem of survival against ruthless ag- 
gression backed by prolonged military preparation. 

Only a portion of America's scientific manpower has 
been fully used thus far in the war effort. The results, 
however, are already apparent, both in new and im- 
proved equipment of our fighting forces, and in the 
ingenuity displayed by industrial laboratories in de- 
veloping ways of overcoming problems such as the 
shortages of critical materials. I have no doubt as to 
the ultimate result when all our available forces of 
science are organized and applied to the single purpose 
of achieving victory. 

Of all the fertile fields which American men of 
science have cultivated for peace and now harvest for 
wtir, radio m in the first rank of importance. Speed 
of eommunication — on land, at sea and in the air—is 
the^BChde of ha^dem warfare. 

whieh liatt so radically revolutionized mili- 


tary and naval strategy, is particularly dependent 
upon the countless services of radio. We could not 
have efficient aviation without radio any more than we 
cotild have city skyscrapers without elevators. 

Admiral Dewey, hero of Manila Bay, would not 
recognize the radio control room of a modern battle- 
ship, where dozens of transmitters and receivers main- 
tain constant communication with other ships, with 
stations on shore and with planes overhead. 

And on land, tanks, armored cars and infantry units 
carry specially designed radio e(]uipment which enables 
them to move and to strike with maximum power and 
precision. 

It is particularly fortunate that during the period 
prior to America's entry into the war the Eadio 
(>>rporation of America built u]) its research organiza- 
tion, and that RCA scientists and engineers gained 
experience along lines that are now of vital military 
importance. 

In the last analysis, a research laboratory consists 
not BO much of buildings and facilities as it does of re- 
search men and research leadership. The staff of these 
laboratories is as fine a group of radio scientists as 
exists anywhere in the world. They have produced 
outstanding developments in new electronic devices, in 
television, in ultra-short waves, in acoustics and in 
many other branches of radio research. The skills 
which they developed before the war are now finding 
direct use in important military applications. 

The Spanish writer, Madariaga, once remarked that 
statesmen were of two kinds — paper men and gold 
men. The paper men, he said, had value only in a 
certain place at a certain time. The gold men were 
good anywhere, anytime. 

There are paper men and gold men in every walk of 
life, but if we were asked among what group we had 
met the highest percentage of gold men, I think many 
of US would say it was among ilie men of science. The 
explanation may be that they dedicate their lives to an 
endless search for the pure gold of scientific truth, 
and are never satisfied with any baser metal. 

Consequently, our admiration for these laboratories 
is based upon more than their obviously fine qualities 
of architecture and construction. We are moved by 
the deep respect in which we hold the virtues of 
scientific accuracy and intellectual integrity. These 
are virtues possessed to a high degree by the type of 
men who will work within these walls. These are the 
qualities which are helping to preserve our civiliza- 
tion, and which in turn make our civilization worth 
fighting for. 

We eongratulate you, Mr. Schairer, and your asso- 
ciatep upon the completion of this home of RCA 
Laboratories. You are dedicating it to-day to the 
cause of victory for the United Nations. Until that 
victory is achieved, this building and the men who 
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work here can aim toward no higher goal, can ac- 
complish no greater good, than to serve that cause, 
heart and soul. 

The day of victory will surely come, and the words 
**Peace on earth, goodwill to men^’ will again ride the 
radio beams of all the world. Then Americans men 
of science will draAV upon their wartime research to 
develop finer and more useful products and services 
for peace-time purposes. Out of the ashes of war, 
they will bring forth implements for a new and better 
civilization. 

David Sabnoff 

THE ROLE OF RESEARCH IN MODERN 
INDUSTRY 

Ok behalf of the staff of RCA Laboratories I ex- 
tend to you a c(>rdial welcome to our new home. 

We are happy and proud to show you to-day the 
initial group of buildings which have been planned 
for eret^lion here. They arc the beginnings of a de- 
velopment which wdll make this place the center for 
the creative and f(»rward-looking activities of the 
RCA family. 

By accessibility of location, spaciousness of setting, 
utility but dignity of architecture and efficiency of 
equipment, we have endeavored to provide facilities 
and an atmosphere here that will be especially con- 
ducive to effective original work. We intend to make 
this place increasingly attractive in order to induce 
you and others to come here frequently for research 
services and for contemplation of the problems and 
the future of the radio and electronic art and industry. 

These new laboratories are a monument to past 
research — to achievements which have brought into 
instantaneous communication with each other the most 
remote points on land and sea and in the air. By 
signals, by voice and by pictures, the miracle of radio 
has disseminated information, education, entertain- 
ment and culture to all the peoples of the world. 
Such contributions have made possible the labora- 
tories we are dedicating to-day. 

But these laboratories are more than a memorial to 
past triumphs. They are concrete recognition that 
research plays an essential role in modern industry; 
that it is a vital force for promoting the progress of 
science and the useful arts. They are intended to be 
a further contribution to industrial advancement and 
to social betterment by an organization whose services 
to the public and whose origin and progress have been 
based upon scientific research and original develop- 
ment. 

Scientific research is diligent quest into the great 
unknown. It is the key that unlocks the doors of 
nature and reveals its inyaterios and secrets. It frees 
mankind from fetters and limitations* seemingly im- 


posed by natural forces and by environment. It ex- 
tends the boundaries and horizons of human knowl- 
edge and experience. 

Researcih is a modern equivalent of geographical ex- 
ploration whereby in former times new lands and ad- 
ditional natural resources were discovered and made 
available. But to-day, when there are no more conti- 
nents for geographers to discover, the research ex- 
plorer is faced with no such predicament. He never 
exhausts his field. Each new discovery soems to make 
research only more endless. Vast new areas are con- 
tinuously being opened for developtnent and practical 
use, and there is no apparent limit to the potential 
resources yet to be uncovered by science. 

In radio and electronics we know this. There re- 
search has progrc.ssively extended the useful portions 
of the radio speclrnnj, until its availability for future 
communication and other services now appears to be 
almost limitless, Televisicm is only one of the many 
new 'wonders for which a place has been made by such 
extemsions. Great new regions never befVme seen by 
man have also been made visible by the electron micro- 
scope, which is profoundly influencing further devel- 
opments in many branches of science and industry. 
Countless other new things previously undreamed of 
are being made realities by radio and electronic re- 
search. 

In other fields science has created new materials, 
such ns plasties; new synthetics, such as rubber and 
silk; new medicines, such ns the sulfanilamides; new 
textiles; new colors, new metals and alloys; and it 
has produced new achievements in aviation, in trans- 
portation and housing. 

Scientific research is a great provider and producer 
of employment for all classes of people. It affords 
an outlet for exercise of the imagination and genius 
of scientists and inventors. Through it their special 
talents give their best and most useful expressions. 
And the industries brought into being and vitalized by 
it employ myriads of other workers and vast amounts 
of capital. 

It is distinctively constructive and beneficial. It 
does not invade the fields or destroy the rights of 
others. Its conquests are won only in the realm of 
the previously unknown and non-existent. Truly it is 
an instrument of the first order of social and economic 
importance. 

With prophetic vision and wisdom our forefathers 
framed measures for the encouragement of scientific 
research — patent laws for protecting the inventions 
which are its logical results. No more effective or 
economical method of promoting the progress of sci- 
ence and the useful arts has ever been devised. It 
has been the bulwark of our industrial and social 
progress. It has stimulated the translation of scien- 
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tific discoveries into industrial achievements. It has 
accelerated the movement of inventions into the hum- 
blest homes. 

Without our patent system, research would lan- 
gpiish, the streams of invention would become mere 
tricMes, our industrial supremacy would be lost, em- 
ployment would bo reduced, and improvements in our 
standards of living would be retarded. 

Let us, therefore, preserve this wholesome system 
unimpaired in order that we may continue to enjoy 
the maximum benefits of research and invention. Let 
us be careful in attempting to effect desirable iiu- 
provenienta in tliis system and to prevent its misuse, 
we do not weaken or destroy it. And let us also, by 
every means at our conmiand, promote and expedite 
the distribution of its benefits to all the people. 

Tliese laboratories are not intended to p^e-empt the 
field of radio and electronic research. In science, as 
in everything else, competition is the greatest spur to 
healthful activity. The scientists who will man the 
work benches in these laboratories have been in keen 
but friendly competition with other scientists through- 
out the years. The sum of the effects of ail of them 
has greatly accelerated scientific progress. 

In the alliance of science with modern industry we 
need both individual inventors and organized research 
groups. Each has its field. The ilame of some men’s 
genius burns briglitest alone. Many of our greatest 
inventions have been made by individual scientists, 
with primitive equiputeut and with little or no help, 
save the inspiration of their own unquenchable spirits. 

But there are many inventions that could never be 
made and developed in that way. They call for syste- 
matic research and for organizations of men, of mate- 
rials, of equipment, of resources. The workers in 
these modern and efficient laboratories will have at 
their command all these essential factors. They will 
also have a valuable association with the communica- 
tioxis, broadcasting and manufacturing services of the 
Radio Corporation of America. These services will 
be sources of ideas for development as well as of 
problems for solution. They will also be proving 
grounds for testing inventions and new devices in 
actual service and production. And the inventions 
that crystalize here will also be available under 
licenses to the whole radio and electronic industry. 

I want to pay respectful tribute to the directors 
of the Radio Corporation of America for their vision, 


courage and broadmindedness in authorizing the 
building of this institution as a means of broaden- 
ing and strengthening the foundations of the Cor- 
poration and of the radio and electronic industry. 

Earnestly and constantly the workers in these lab- 
oratories will endeavor to render services and to pro- 
duce results which will justify the confidence in them, 
and in the efficacy of scientific research, which is 
demonstrated by this wise investment for the future. 

To-d«y, RCA Laboratories and its magnificent en- 
rolment of men, buildings and equipment stands en- 
listed in the cause of war. When we leave here to- 
day, the gates will be closed to others than war work- 
ers. These structures will then be as much a part of 
the nation’s armament as are its arsenals and forts. 
The men who work here will be as much members of 
its armed for<*os as if they were in the trenches on the 
battlefields. The work they will do will be military 
secrets carefully guarded against leakage or intrusion. 

But I can give you this prophecy: the scientific 
progress made here will play a most important part 
on all the battlefields — on land and sea, under the sea 
and in the skies. When the war ends, and the ban 
of secrecy is lifted, the recital of accomplishments will 
thrill all of us and fill us with justifiable pride. 

But when the war ends — when the vii^tory is won — 
these men and these laboratories will stand dedicated 
in advance to serve the cause of a victorious peace. 
For therein lies the distinctive characteristic of our 
scientific endeavor. Its destructive power is one of 
the greatest weapons of war, and its constructive 
power is one of the greatest assets of peace. The 
same radio and elect ronic discoveries which these lab- 
oratories will have forged into weapons to tear down 
the ramparts of our enemies will also serve to rebuild 
the structures of our peace. 

Because men work to-day in laboratories like these, 
new cities will rise from the ruins of the silent battle- 
fields, richer crops will be harvested from the black 
stubble of scorched earth, and finer homes — richer at 
least in material things — will replace the homes that 
liave been devastated by war. 

The triumphs of science warrant our saying — amid 
all the horrors of war — there is still hope for civili- 
zation. 

To help make that hope come true is the purpose to 
which these new laboratories are dedicated. 

Otto S. Schairer 


OBITUARY 


FERNAND HOLWSCK 
1880-1941 

Th» news comes from unoccupied France that Dr. 
Fernand Holwedc, director of research of the ‘^C^tre 
National de la Recherche Soientifique'’ and associate 


professor of physics at the Institute of Radium of the 
Sorbomie (Laboratorie Curie), was murdered by the 
Gestapo on December 14th, 1941, in a Paris prison. 
Further details are missing. 

Dr. Holweok, bom in 1889, graduated in physics 
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from tho “Ecole de Chemie et Physique*^ of Paris, 
the school made illustrious by some of the greatest 
French physicists, among them Pierre Curie and Paul 
Langevin. In 1912 he became assistant to Madame 
Curie, and since that time all his activity was con- 
nected with the Curie Laboratory, which he helped to 
organize. 

Holweck^s thesis for the degree of science doctor 
was the well-known study on soft x-rays, which 
bridged the gap in our knowledge between the far 
ultraviolet region and x-rays. This study is a classic 
which still supplies most of the available information 
on the x-ray spectra of the elements of low atomic 
number. In the course of this research, Holweck^s 
interest had been directed to the problem of high 
vacuum production : the n'sult was the design of the 
Holweek molecular pump, the most powerful vacuum- 
producing device prior to the invention of the vapor 
diffusion pumps. Other of his important achieve- 
ments in the field of applied physics are : the Holweek 
gravimetric pendulum, a tool that proved of the 
utmost utility in the oil survey technique; a high 
power radio tube which could be disassembled, and 
the first x-ray tube with successive stages of accelera- 
tion. Moreover, during research on television, he was 
among the first to develop the use of the focusing of 
electrons and to pioneer the developments of electron 
optics. 

Through his lifelong friendship with Dr. A. La- 
cassagne, now head of the Pasteur Laboratory of the 
Institute of Radium, Holweek became interested in 
radiobiology. In 1929 he rediscovered, independently 
of previous work by Crowther, the quantic interpre- 
tation of the biological action of radiation on micro- 
organisms. In the following years he made funda- 
mental contributions in this field with studies on 
bacteria, fungi and viruses. 

During the first World War, Dt. llolweck had sub- 
stantially contributed to the application of science to 
defense, by studying with Langevin and Chilowsky 
the detection of submarines by means of ultrasonic 
waves. From the onset of the second World War 
until the defeat of France, he was actively engaged 
in defense work, and obtained some of the finest re- 
sults achieved by French scientists in this field. 

Less known than his personal achievements are 
Holweek's contributions to most of the research that 


was performed in the Curie Laboratory since its foun- 
dation. His tremendous skill as an experimenter (he 
was a man for whom technical difficulties just ''did 
not exist”) and his sympathetic disposition made him 
the willing adviser of all the scientific workers in his 
entourage. Many an important research was made 
possible by his uncanny ability to discover the way 
out of some technical bottleneck. Moreover, it is not 
an exaggeration to state that he contributed more than 
anybody else to the systematization of the radioactive 
technique, which was created in the Curie Laboratory 
and spread thence throughout the world. 

With the exception of painting, for which he had 
a particular gift, Hoi week ^s hobbies were mainly scien- 
tific. An amateur astronomer, he had built in his 
Paris home a complete observatory equipped with a 
10-inch telescope, a source of admiration and envy 
of many professional astronomers. He was about to 
publish a study on certain peculiarities of Jupiter's 
satellites. 

The privilege of collaborating with Holweek en- 
abled the writers to appreciate not only his inspiring 
personality and deep humanity, but also the inflexible 
independence of his character. This independence 
was perhaps responsible for the fact that his ability 
was not always duly recognized. It is easy to imagine 
that such a man would refuse not only collaboration, 
but even obedience to the iniquitous Nazi rule in 
France. He has paid with his life for his love for 
freedom and for his country. His example will in- 
spire all scientists of the world in their fight for the 
cause of liberty and democracy. 

S. Eosenblum 
S. E. Luru 

RECENT DEATHS 

Db. Ross A. Gobtneb, chief of the division of bio- 
chemistry of the University of Minnesota, died on 
September 30. He was fifty-seven years old. 

Dk. Willum Coleman Stobois, from 1905 to 1914 
dean of the School of Forestry of Colorado College, 
previously, from 1891 to 1901, connected with the 
Connecticut Agricultural Station, and for ten years 
educational secretary of the Board of Missions of the 
Episcopal Church of New York, died on September 
29 in his eightieth year. 


SCIENTIFIC EVENTS 


EMERGENCY BASE HOSPITALS 

Selected hospitals and medical schools in the coast- 
al states have been invited by the Surgeon General of 
the U. S. Public Health Service to organize affiliated 
staff units which will be ready to serve when needed 


to supplement the medical staffs of Emergency Baae 
Hospitals, now ^ing designated by the Medical Divi^- 
sion of the Office of Civilian Defense. Those units re- 
semble the affiliated hospital units of tiie Amy exoapt 
that they a^ smaller in 4^^ 
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ized in order to assure suitable status and remunera* 
tion for physicians who may be called upon in the 
event of an enemy attack in their locality to care for 
casualties and other patients who have been evacuated 
to the interior of their region. 

The designation of Emergency Base Hospitals and 
the formation of af&liated units are part of a joint 
hospital program of the Medical Division of the Office 
of Civilian Defense and the U. S. Public Health Ser- 
vice. The progran) is authorised under an agreement 
concluded on March 2, 1942, between the Federal 
Security Administrator and the director of the Office 
of Civilian Defense. 

Physicians in the affiliated units will be commis- 
siom^d in the inactive Reserve Corps of the Public 
Health Service. Unless an urgent need for their ser- 
vices should arise, they will remain op an inactive 
status for the duration of the war. They will be called 
to active service only if hospitals in their regions must 
be evacuated and the civilian populations must be 
moved because of military necessity. Activation of 
the units will take place by order of the Surgeon Gen- 
eral at the request of the Chief Medical Officer of the 
Office of Civilian Defense on advice of the Regional 
Medical Officer and the State Chief of Emergency 
Medical Service in charge of the affected areas. 

The commissions will be in grades ranging from 
Passed Assistant Surgeon to Senior Surgeon, and 
when units are activated, these officers will have the 
rank, pay and allowances equivalent to those of offi- 
cers in the amjed forces. 

Institutions invited to form units are asked to 
nominate an outstanding physician or surgeon as 
Unit Director, who, if he meets the physical and other 
requirements, will be commissioned Senior Surgeon in 
the Public Health Service Reserve. The Unit Direc- 
tor will then nominate the remainder of the staff and 
appointments will be made after clearance through 
the State Chief of Emergency Medical Service. 
Nominations are to be limited to male physicians over 
46 years of age, to those under that age who have 
physical disabilities which disqualify them for military 
service but which do not interfere with their profes- 
sional activities, and to women physicians. 

In order to avoid serious depletion of the profes- 
sional staffs in the medical schools and hospitals of 
the target areas, the Surgeon General has recom- 
mended that medical schools draw their affiliated units 
in part from associated hospitals and that non-teach- 
ing hospitals invite physicians from other qualified 
hospitd staffis to collaborate. 

THE NATIONAL REGISTRY OF RARE 

chemicals 

Thu KatioiuJ Registry of Rare Chemicals, Armour 
Fpimdiitioni TWrty-ttrird, Federal and Dear- 


831 

bom Streets, Chicago, receives requests for sources of 
certain chemicals at a rate of approximately two 
hundred and fifty per month. 

Dr. Martin H. Hecren, director of the registry, 
sends a list of chemicals for which no source is known 
to the registry. If any reader has one or more in his 
laboratory, he is urged to communicate with the regis- 
try. Even small amounts are important, inasmuch as 
all requested chemicals are to be used for experimental 
purposes only. 

1, Diamiao acetone 

2. Myosin 

3l Dysprosium 

4. Luetecium 

6. Terbium 

6. Divinyl Benzene 

7. Mereiirie Fluoride 

8. 3-Pyridine Acetic Acid 

9. Glucose-l'Plioaphate 

10. Hexo8C-6-Pho8phale 

11. Acetyl Phosphate 

12. Phoaphoglyceraldohyde 

13. Blood Charcoal 

14. Alpha 'Phosphoglycorol 

If). d-3-Phospboglyceraldehyde 

16. d-3-Pho8phoglycerie Acid 

17. Alpha-Ketoglutaric Acid 

18. Quinone Dioximo Dimethyl Ether 

19. Diquinoyl Dioximo 

20. Diquinoyl Tetroxime 

THE OFFICE OF TECHNICAL 
DEVELOPMENT 

A COMMITTEE o£ engineers and scientific men has 
been appointed by Chairman Donald M. Nelson to 
determine the manner in which the projected Office 
of Technical Development should be set up within the 
War Production Board, and to define the scope, func- 
tions and method of operations which the office should 
have. 

Decision to establish such an office was made earlier, 
following a report by a previous committee recom- 
mending that the War Production Board set up a 
strong scientific and technical organization to make 
sure that the nation^s technical ability and resources 
were utilized to the full in the war production pro- 
gram. 

The chairman of the new committee is Webster N. 
Jones, director of the College of Engineering of the 
Carnegie Institute of Technology at Pittsburgh. 
Other members are : 

Dr. Lawrence W. Bass, director of research, New En- 
gland Industrial Research Foundation, Boston. 

• Dr. Oliver E. Buckley, president, Bell Telephone Labo- 
ratories, New York, 

Ck>Ionei Clarenee E. Davies, Ordnance Department, IT. 8. 
Amy, Washington. 
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Br, Bay P. Binamore, manager, Development Depart- 
ment, The Goodyear Tiro and Bubber Company, Akron, 
Ohio. 

Admiral J. A. Purer, U. 8. Navy, Washington. 

Dr. Jerome C. Ilunsakor, head of the departments of 
mechanical and aeronautical engineering, Massachusetta 
Institute of Technology. 

H. W. Graham, director of metallurgy and research, 
Jones and Laughlin Steel Corporation, Pittsburgh. 

8. D, Kirkpatrick, editor of Chemical and MetallurgioaX 
New York, 

LEAVES OF ABSENCE FOR WAR SERVICE 
AT THE UNIVERSITY OF MICHIGAN 

Dr, Uik) J, WiLK, profes.sor of dermatology and 
ay philology and chairman of the department at the 
University of Michigan, has been given a yearns leave 
of absence to enable him to accept a commission as 
colonel in the Artny. He will serve as medical direc- 
tor in charge of venereal disease control in the U. S. 
Public Health Service. 

Dr. Henry M. Kendall, assistant professor of 
geography, has leave for the first semester of the 
academic year to accept an appointment to work with 
the Geographi<*, Section of the Army Intelligence. 

Dr. Malcolm H. Soule, professor of bacteriology 
and chairman of the Hygienic Laboratory, has been 
on leave of absence since September. He was con- 
sultant to the director of the Division of Health and 
Sanitation, coordinator of Inter- American Affairs at 
the Pan-American Sanitary Conference in Rio de 
Janeiro, September 7 to 17, He will remain in South 
America until the end of November investigating the 
activities of the division in that continent. 

Dr. Lowell T. Coggeshall, professor of epidemiol- 
ogy, has leave of absence for the months of Sep- 
tember and October. He is in Washington organizing 
medical facilities for the prevention of tropical dis- 
eases. 

THE DEPARTMENT OF ZOOLOGY OF 
COLUMBIA UNIVERSITY 

CuAKGES in the staff of the department of zoology 
of Columbia University and the appointment of an 
advisory committee composed of zoologists in other 
institutions are announced by President Nicholas 
Murray Butler. 

Professor James H. McGregor, who has been a 
member of the department since 1897, becomes pro- 
fessor emeritus of zoology. He will continue to give 
his course on “The Evolution of Man” in the Depart- 
ment of University Extension during the winter 
session. 

Professor H. Burr Steinbach, assistant professor 
of zoology since 1938, has resigned to become associate 
professor in the department of zoology at Washing- 
ton University. Professor Arthur W. PoUister, as- 


sistant professor of zoology since 1935, has been 
promoted to be associate professor. 

Dr. Robert Ballentine, National Research Council 
fellow at the Rockefeller Institute for Medical Re- 
search, has joined the department as lecturer in zool- 
ogy. He will be associated with Professor Franz 
Schrader in instruction in elementary zoology and 
with Professor Pol lister in the zoological part of the 
general science course in Columbia College. 

Dr. Francis J. Ryan, National Research Council 
fellow at Stanford University, returns to Columbia as 
instructor in zoology. He will give the CM)urse in 
vertebrate zoology for students at Columbia College 
and will offer a course in invertebrate zoology for 
graduates and undergraduates. Mordecai Gabriel, 
lecturer in zoology, has been appointed university fel- 
low. 

Dr. Hans Ris, lecturer in zoology, has been ap- 
pointed Seossel fellow in Yale University. Vernon 
Biyson has completed his work for the doctorate, and 
has been appointed to the research staff of the depart- 
ment of genetics of the Carnegie Institution of Wash- 
ington, Cold Spring Harbor, L. I., N. Y. Dr. Daniel 

C. Pease, lecturer in zoology, has joined a war re- 
search project in the department of biology of Prince- 
ton University. 

Members of the new Advisory Committee on Zool- 
ogy, each of whom will serve for three years, are 
Professor H. B. Goodrich, Wesleyan University; Pro- 
fessor E. N. Harvey, Princeton University; Professor 

D. E. Lancefield, Queens College; Professor C. W. 
Metz, University of Pennsylvania; Professor H. J. 
Muller, Amherst College; Dr. W. Procter, Academy 
of Natural Sciences, Philadelphia; Professor A. S. 
Romer, Harvard University, and Professor L. L. 
Woodruff, Yale University. 

The committee, it is planned, will hold annual meet- 
ings at Columbia to give the members of the Columbia 
department stuff the benefit of their criticism and 
advice and to serve as a liaison between the depart- 
ment and the zoologists in other universities. 

NATIONAL LECTURERS OP THE SOCIETY 
OF THE SIGMA XI 

Dr. George A. Baitselu, secretary of the Society 
of the Sigma Xi, the national honor society for the 
promotion of scientific research, announces that five 
leading American scientific men have been named 
Sigma Xi national lecturers for 1943. 

Chosen to address special meetings at universities 
and colleges throughout the nation, they will deliver 
their lectures during January, February, March and 
April of next year, and will discuss sdentifio subjeeis 
upon which they are authorities. 

Each of the lecturers will speak in a series of insti'* 
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tutions at dates and places to be announced later. 
The Sigma Xi lectures are annual events in the dis- 
semination of the newest, important advances in the 
selected fields of science. The lecturers are : 

Dr. G. D. Birklioff, Perkins professor of mathematics 
at Harvard University, who will lecture on the Mathe- 
matical Nature of Modern Physical Theories. He will 
endeavor to establish, in elementary terms, the fact that, 
since 1900, mathematical ideas have been responsible for 
theoretical advances of modern physical theories. 

Hr. 1). W. Bronk, professor of neurology at the Univer- 
sity of Pennsylvania, will speak on the Physical Struc- 
ture and Biological Action of Nerve Gells. He will dis- 
cuss this subject not only from the standpoint of research 
now in progress, but also with attention to the biological 
consequences of the demands of modern warfare and 
aviation, 

Br. Peter T)obye, professor of chemxstyy at Cornell 


University, whose topic is *^The Magnetic Approach to- 
Absolute Zero, will tell what prevents science froixk 
reaching the absolute zero, and discuss whether magnetie. 
cooling can be applied to the nucleus of the atom. 

I)r. C. A, Elvehjem, professor of agricultural chemistry 
at the University of Wisconsin, will distmss **The Present 
Status of the Vitamin B tkxmplex, ' * He will explain that 
the vitamin B complex consists of at least a dozen sepa^ 
rate factors, each of which can be obtained in pure form. 
He will report recent work on the use of suifaguanidine 
and the evidence for the synthesis of several B vitamins 
in the intestinal tract. 

l>r. H. Mark, professor of chemistry at the Brooklyn 
Polytechnic Institute. The title of his lecture is * * Funda- 
mental Aspects of the Elasticity of High Polymers.'^ He 
will explain that the high polymers are chemical com- 
pounds that provide us with rubber, plastics and fibers. 
Ur. Mark will discuss the structure of those complex 
chemicals which mean so much to our war effort. 


SCIENTIFIC NOTES AND NEWS 


JosiAH K. LtTjLY, since 1882 chairman of Eli 
Lilly and Company, has been awarded the twenty -first 
Remington Medal by the Philadelphia College of 
Pharmacy in recognition of his distinguished services 
to pharmacy. The committee of selection was com- 
posed of past presidents of the American Pharma- 
ceutical Association. The presentation of the medal 
is expected to be made in the autumn at a meeting 
of the New York branch of the association. 

Majoe General Robert U. Patterson, U. S. 
Army, retired, dean of the Medical School of the 
University of Oklahoma at Oklahoma City, having 
reached the retirement nge of sixty- five years, has 
submitted his resignation, 

Db. Harry Noble Wright, formerly professor of 
mathematics at the College of the City of New York, 
who has for eight months served ns acting president, 
was installed as sixth president of the college on 
September 30. The principal address was made by 
Dr. Felix Frankfurter, justice of the Supreme Court. 
Among other speakers were Mayor LaGuardia and 
Dr. Nelson P. Mead, chairman of the department of 
history and for three years acting president of the 
college. 

The Michigan College of Mining and Technology 
has made the following appointments to replace men 
who have leave of absence in order to serve with the 
armed forces: Professor 0. Gaylord Marsh, a former 
consul general of the United States with service in 
Canada, Europe, Latin America and Korea, spe- 
cial lecturer in world affairs and a member of the 
Spanish division of the languages department; Drs. 
George Maehwart, A. R. Kendall and Ernest Epper- 
son, department of chemical engineering; and Jesse C. 


Butler, Earl Roberta and Thomas R. Richards, in- 
structors in mathematics. Dr. Maehwart has the rank 
of associate professor and Dr. Kendall that of assist- 
ant professor. 

Appointments of those who received in August 
doctorates of philosophy in agricultural and biolog- 
ical chemistry at the Pennsylvania State College are: 
James Russell Oyler, Nutrition Foundation research 
J’ellow at Columbia University; Isadore Zipkin, First 
Lieutenant, Sanitary Corps, U. S. Army; Laurence 
L. Layton, research department, Distillation Products, 
Inc., Rochester, N. Y. ; Gertrude II. Spremulli, Ranger 
Aircraft Engines, Farmingdale, L. I.; Seymour S. 
Block, Seagram ^8, Lawrenceburg, Tnd. 

Dr. I. Fankuchen, formerly of the University of 
Cambridge, England, has joined the staff of the de- 
l>artment of chemistry of the Polytechnic Institute of 
Brookl 3 Ti for the coming academic year. Dr. Fan- 
kuchen, a former associate of Dr. W. L. Bragg, is 
known for his investigations in the field of x-ray and 
electron diffraction. The laboratory will be under 
the supervision of A. L. Davis, of the Polytechnic 
staff. Both the lecture and laboratory sessions will 
be held on Saturdays from 9 a.m. to 1 p.m,, beginning 
on October 10. 

At Hofstra College, Dr, J, George Lutz has been 
made associate professor of chemistry and acting 
chairman of the department; Dr. E. Russell Stabler 
has been appointed assistant professor of mathe- 
matics, Dr. Leonard B. Brabee, assistant professor of 
chomistry, and H. Hunter Smith, assistant professor 
of physics. 

Sm John ObR; director of the Rowett Research 
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Institute, Aberdeen, has been appointed professor of 
agrrieulture in the University of Aberdeen. He will 
retain the directorship of the institute. 

The John and Mary K. Markle Foundation has 
authorieed a pncant-in-aid of $7,000 over a two-year 
period for the support of the research in experimental 
renal hypertension in progress at the College of Medi- 
cine of the University of Illinois. The work is under 
the direction of Dr. George E. Wakerlin, professor 
and head of the department of physiology. Dr. C. A. 
Johnson, assistant professor of physiological chem- 
istry; Dr. E. L. Smith, instructor in physiology, and 
others are associated in the investigation. 

The following grants have been made by the Com- 
mittee on Scientific Research of the American Medical 
Association: Frederick M. Allen, New York Medical 
College, Local Refrigeration in Surgery; Walter 
Scliiller, Cook County Hospital, Chicago, Ovarian 
Tumors; Meyer M. Harris, Psychiatric Institute, New 
York, Further Research on Muscular Disease; Arthur 
H. Smith, Wayne University College of Medicine, 
Metabolism of Citric Acid; Tuberculosis Committee, 
Minnesota State Medical Association, J. A. Myers, 
chairman, Tuberculosis Survey of Meeker County, 
Minnesota. 

John Tee-Van, executive secretary of the general 
staff of the New York Zoological Society and an asso- 
ciate in the department of tropical research, has been 
appointed acting curator of reptiles, to succeed Ray- 
mond L. Ditmars, who died on May 12. Mr. Tee- Van 
became associated with the society in 1911, when he 
was appointed assistant keeper in t)ie department of 
birds. 

G. Dat.las Hanna, curator of the department of 
paleontology of the California Academy of Sciences, 
San Francisco, has been appointed in addition ad- 
ministrative assistant to the director. 

Dr. Stanley J. Skeger, Texarkana, Texas, chair- 
man of the Council on Industrial Health of the Ameri- 
can Medical Association, according to the Journal of 
the association, has been named consultant to the 
Division of Industrial Hygiene of the National Insti- 
tute of Health. 

Dr. Ferdinand W. Haasis, senior clerk, U. S. 
Array Quartermaster Corps, Camp Roberts, Calif., 
has bean appointed to senior scientific aide in the 
Special Guayule Research Project of the U. S. Bureau 
of Plant Industry, Salinas, Calif. 

Captain Charles W. 0. Bunker, commander of 
the Naval Medical School, Bethesda, Md., has been 
assigned to command the Naval Medical Center at 
Bethesda and has been nominated for promotion to 
rear admiral. He succeeds Bear Admird Charles M. 


Oman, who will become commanding officer of the 
Naval Convalescent Hospital, Harriman, N. Y. Cap- 
tain Paul W. Wilson has been named to succeed 
Captain Bunker as head of the School of Medicine, 

Dr. Franklin G. Ebaugh, professor of psychiatry 
of the School of Medicine of the University of Colo- 
rado and medical director of the Psychopathic Hos- 
pital, has leave of absence for the duration of the 
war. With the rank of lieutenant colonel he will serve 
as chief psychiatric consultant with the Eighth Ser- 
vice Command. His headquarters are at Fort Sam 
Houston, San Antonio. 

Charles F. Bonilla, of the department of chemi- 
cal engineering of the Johns Hopkins University, 
who has been appointed a member of the Board of 
Economic Warfare, ha.s left for an eight weeks’ trip 
to Brazil. 

Db. Maynard A, Joslyn, assistant professor of 
fruit technology at the University of California, who 
has been commissioned a captain in the U, S. Army, 
has been selected to aid in the development of a food 
dehydration indu8ti*y overseas. He is one of two 
men who will be placed in charge of the development 
of the industry. The other, who will be a Canadian, 
has not yet been selected. 

W. G. Howard, of the Department of Forests, 
Albany, has been appointed state area coordinator for 
New York State for the new Forest Fire Fighters Ser- 
vice of the Office of Civilian Defense. 

Dr. George Baehr, chief medical officer of the 
Office of Civilian Defense, has gone to England to 
study Britain’s Emergency Medical Service and to 
confer with medical leaders. Dr. Baehr will remain 
abroad for several weeks. 

Dr, E. C. StakmAn, chief of the division of plant 
pathology and botany of the University of Minnesota 
and agent for the U. S. Department of Agriculture, 
will deliver an illustrated lecture on “Genetic Varia- 
tion in Plant Pathogens and Its Practical Importance” 
on Friday evening, October 23, at a joint meeting 
at the Palmer House of the Institute of Medicine of 
Chicago and the Chicago Society of Internal Medi- 
cine. 

The program of Laity Lectures for the coming ses- 
sion at the New York Academy of Medicine is as 
follows; November 12, “Food and Civilization,” Dr. 
R. R. Williams; December 10, “War and Medicine,” 
Colonel Edgar Erskine Hume; January 28, open; 
February 26, “Aggressiveness — Individual and Col- 
lective,” Dr. Franz Alexander; March 26, “Growing 
up Normally,” Dr. Myrtle MoGraw; April 22, “Crime 
and Punishment,” Dr. Bernard Glueek. 

The Asspriation of Am^e^ ^ 
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hold iU 1942 annual meeting at Columbus, Ohio, on 
December 2S^ 29 and 30, with sessions conducted at 
the Ohio State University. The program will be de- 
voted primarily to facts and problems related to the 
war and to the post-war period of reconstruction. A 
joint session with Section E of the American Asso- 
ciation for the Advancement of Science in New York 
has also been planned. The geographical contribu- 
tions to this joint session will present a series of 
papers dealing with Latin America. 

The fifty-sixth annual meeting of the Association 
of Land-Grant Colleges and Universities will be held 
in Chicago at the Drake Hotel on October 28, 29 and 
30. Preliminary meetings 'will be held as required 
during the period from October 24 to 27. The meet- 
ing this year is encouraged and its importance empha- 
sized by the recent statement of the Science Committee 
'‘that the present emergency calls for the greatest 
mobilization of scientists, scholars and educators in 
the history of the United States, and it is clear that 
the societies and associations into which they are 
organized have an important part in the war effort. 
This part includes not only direct participation by 
scientists, technologists, scholars and others in war 
activities, but also the discussion of present and future 
problems and the maintenance of a vigorous intellec- 
tual life.” 

The annual meeting of the American Science Teach- 
ers Association will be held at the Hotel Pennsylvania, 
New York City, on Tuesday and Wednesday, Decem- 
ber 29 and 30. 

Dr. A. V. Kidder, president of the American An- 
thropological Society, has made the following an- 
nouncement: “In view of the fact that scientific 
organizations whose activities are not directly con- 
cerned with the war effort have been requested by the 
coordinator of transportation not to hold meetings, the 
executive committee of the American Anthropological 
Association has voted to postpone until after the war 
the scheduled annual meeting in Toronto. As, how- 
ever, the constitution of the association requires that 
a meeting be held annually for the presentation of 
reports, the election of officers and the passage of 
the budget, it has been decided to hold a meeting for 
business purposes only at the Cosmos Club in Wash- 
ington at 8 : 30 on the evening of December 29. 
Washington has been selected for this purpose because 
the necessary quorum of twenty members can be ob- 
tained with a minimum of travel.” 

Thu new Mineral Industries Building of West Vir- 
ginia University at Morgantown will be dedicated 
on October 16. 

Thk American Gastroenterological Association on 
If 1943, will publish the first issue of a new 

It udll be 


owned by the association and will be its official publi- 
cation. It will appear monthly and will be published 
by the Williams and Wilkins Company. Dr. W. C. 
Alvarez has been made editor (gfter June, 1943) and 
Dr. A. C, Ivy, assistant editor, with the following Vi- 
toria! board : Drs. A. H. Aaron, Buffalo ; J. A. Bargen, 
Rochester; H. L. Bockus, Philadelphia; W. C. Boeck, 
Los Angeles; B. B. Crohn, New York; R. Elman, St 
Louis; F. Hollander, New York; Sara Jordan, Bos- 
ton; J. L. Kantor, New York; B. R. Kirklin, Roches- 
ter; P. Klemperer, New York; F. H. Lahey, Boston; 
F. C. Mann, Rochester; H. J. Moersch, Rochester; 
V. C. Myers, Cleveland; W. L. Palmer, Chicago; J. 
M. Ruffin, Durham; R. Schindler, Chicago; and D. L. 
Wilbur, San Francisco. The journal will print clini- 
cal and investigative contributions which are of inter- 
est to the general practitioner as well as to the spe- 
cialist dealing with the diseases of digestion and 
nutrition, including their physiological, biochemical, 
pathological, parasitological, radiological and surgical 
aspects. Manuscripts should be sent to Dr. A. C. 
Ivy, Gastroenterologif, 303 East Chicago Avenue, 
Chicago. 

The fourth ten-year Index of the Electrochemical 
Society, covering the years 1932 to 1941, inclusive, 
is now in press. Every subject discussed in the trans- 
actions of the society during the past ten years has 
been indexed and cross-indexed. This book of two 
hundred pages is a convenient source of accurate and 
up-to-date information covering every topic of inter- 
est in electrothcrmics, electrodeposition, electronics, 
theoretical electrochemistry and allied fields. 

An electron microscope has recently been purebased 
by the University of Missouri from the RCA Manu- 
facturing Company and is now being installed in a 
centrally located laboratory where it may bo used 
hy all investigators who have use for such an instru- 
ment, as those in the departments of soils, zoology, 
botany, chemistry, physics and geology. 

According to the Times, London, the University of 
Durham has received an offer from the Nuffield Pro- 
vincial Hospitals Trust to provide a grant of £15,000 
towards the cost of establishing a chair of child health 
at King's College, Newcastle-on-Tyne. The senate 
and court of the university have accepted the pro- 
posal. They have appointed Dr. J. C. Spence as 
professor, and the council of King's College has ex- 
pressed its intention to provide him with the assist- 
ance necessary for creating a full teaching and re- 
search department. The Royal Victoria Infirmary 
and the Babies' Hospital, Newcastle, will cooperate 
with^ King's College by providing all possible facili- 
ties for the new department, which will be concerned 
wi^ the preservation and restoration of the health of 
children. The depattment will provide undergraduate 
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and post-graduate teaching in child health and the 
diseases of childhood, will be a center of research and 
will be at the disposal of local public health and edu- 


cation authorities of the region for advice and con- 
sultation in the conduct of their child welfare and 
school medical services. 


DISCUSSION 


CHROMOSOME NUMBERS IN MAMMALS 
AND MAN 

Having had occasion recently to survey the chromo- 
some numbers in Marsupials and placental mammals, 
a group in Avhich many new and accurate counts have 
been made in recent years, it seems worth while point- 
ing out some of the relationships which emerge. In 
Marsupials the most common diploid number is 22, 
although certain genera have 12 or 14. On the other 
hand, the armadillo (Edentata) has 60, which is also 
the usual number in Ungulates so far as known, the 
horse, cattle, yak, goat and sheep all having this num- 
ber. In domestic pigs and in peccaries the known 
numbers are respectively 38 and 30. In Carnivora 
the numbers range from 34 in the fox to 78 in the 
dog. lliis suggests the possibility that in dogs doub- 
ling has taken place through crossing under domesti- 
cation, In Rodentia the numbers are variable, 40 and 
42 being frequent numbers in mice and rats, while the 
squirrels appear to range from 28 to 62, and even 
higher numbers have been counted in certain genera 
of rodents. The single species of bats whose chromo- 
some number has been determined has 48. This 
number is found in all the Primates hitherto studied, 
that is the Rhesus monkey, chimpanzee and man, with 
the exception of a brown Cebus monkey having 54. 

Although many counts remain to be made, certain 
tendencies ore already clear. The placental mammals 
have numbers which are generally more than double 
those found in the marsupials, the ungulates having 
generally higher numbers than the primates. The 
evolutionary tendency has clearly been to an increase 
in chromosome numbers. In plants such increases in 
numbers have frequently been through alio- or auto- 
polyploidy, and this can be confirmed by a study of 
the nucleoli.^ It is still uncertain in how far the 
number of nucleoli in animals can be used as an index 
of the number of seta of chromosomes. 

. It was formerly assumed that polyploidy in animals 
would upset the sex chromosome mechanism, although 
I predicted^* that, in dioecious plants such as Salix, 
chromosome doubling would be followed by a process 
of readjustment of the sex chromosomes, so that 
the sex balance would be maintained. The more 
careful papers on mammal cytology have all de- 
scribed an unequal XY pair, or rarely an XO con- 
dition which, however, can hardly be regarded as cer-* 

1 See Gates, Bot SevieWf 8; 337-409, 1942, 

'♦Polyploidy and sex chromosomes, .Nature, 117: 234. 
1926. 


tainly authenticated in any case. In dioecious plants, 
where the conditions are essentially similar to those 
in most animals, it turns out that doubling of the 
chromosomes does not necessarily have the effect pre- 
dicted. For example, tetraploid forms of Melandrium 
album, produced by heat treatment, had in the male 
2n = 44'fXXYY and in the female 2n = 44 + XXXX.* 
When these 4n males and females were crossed to- 
gether, the plants (with 44 + XXXY) were not inter- 
sexes but pure males, apparently owing to a strong 
dominant factor for maleness in the Y-chroinosome. 
Even 4nx2n gave triploid males and females with 
2n = 33 -f XXX ( 9 ), and 2n = 33 + XXY ( ^ ), respec- 
tively. Blakeslee^ independently showed that in dioe- 
cious Melandrium when the chromosomes are doubled 
the species ultimately settles down to a balanced tetra- 
ploid condition with equal numbers of male (XXXY) 
andL female (XXXX) individuals. Similarly, tetra- 
ploidy was induced in Carica papaya by the use of 
colchicine.* Of the 4n plants so obtained, 9 were 9, 
4 5, 1 5?. As might be expected, the sex balance 
differs from one species to another. 

Chromosome doubling in the higher mammals is 
therefore by no means ruled out, and it is possible 
that the 48 chromosomes of the primates and man may 
be a secondary tetraploid number. This might help 
to explain the relatively frequent occurrence of inter- 
sox conditions in man. Various critical studies of 
the sex chromosomes in man, e.g., by Painter (1923) 
and Roller (1937),° indicate that the X and Y bear 
satellites and therefore probably produce the nucleoli. 
A study of the nucleoli in human spermatogenesis 
should furnish evidence on the possible presence of 
more than one pair of nucleoli, but as the number 48 
is evidently an ancient one, it is probable that in man 
(as in some varieties of rice) the mutational loss of 
a pair of nucleolus-producing loci will have occurred 
long since, leaving only one pair. 

That chromosome evolution is going on in man is 
indicated by the fact (Roller, 1937) that a man de- 
scended in the second generation from a cross between 
a Scotswoman and a Frenchman was heterozygous for 
an inversion in a chromosome segment. The study of 
meiosis in racial hybrids may therefore disclose chro- 

*M, Westergaard, BansJc, Bot ArMv,, 10: 1-131, 1940. 

s Effect of induced polyploidy in plants, Amer, Nat,, 
76: 117-135. 1941. f 

♦ J. D. J. Hofmeyr and H, van Hden, S, A ft. Jour, of 
8ei„ 38: 181-186, 1942, 

«T, 8. :^nter, Jour, Bxp* Zool,, 37: 291-^6i 1928: 
K 0, KoUer, Proc. Boy, 8oo. JPd<n8., 67; 194-^214, 1987, 
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matin rearrangements, and possibly also (as in 
Drosophila) the order of their occurrence, as an aid 
in the study of racial relationships. 

If mammals, like plants, retain for long periods 
their extra nucleoli arising thi’ough polyploidy or any 
other form of duplication of the nucleolus-producing 
chromosomes, then the nucleoli should prove a valu- 
able aid in tracing phylogenies in this group of ani- 
mals. It is now well known that in insects polyploidy 
in the fat bodies and other organs is a general feature 
of the ontogeny. From the work of Jacobi, Wermel 
and others, in which the nuclei of the liver and other 
organs fall into a geometric series of volumes, it is 
evident that something of a similar kind, perhaps 
polyteny, may take place in human ontogeny. Poly- 
ploidy in animals may thus prove to be much more 
wide-spread than we have been aecUstomec^to suppose. 

R. Rugglks Gates 

Marine Bioix)GICal Laboratory, 

Woods Hole, Mass. 

LONGEVITY OF FOWL SPERMATOZOA IN 
FROZEN CONDITION^ 

Pkeservation of life in monocellular organisms 
by storage at low temperatures offers many possibili- 
ties in biological studies requiring long-time storage. 
As cited by Luyet,^ Brebme reported that cholera 
vibriones survived continuous freezing for 57 days at 
~ 1° C to “ 16® C and Prucha and Brannan, also cited 
by Luyet, isolated Bacillus typhorus from ice cream 
kept for 20 months at “20® C. JahneP reports that 
some human spermatozoa resumed motility after hav- 
ing been held at “79® C for 40 days and Shettles* 
reports the resumption of motility of human sperm 
after 70 days’ storage at - 79® C. 

A technique for preserving chicken spermatozoa by 
storage at low temperatures has been* described by 
Shaffner, Henderson and Card.** Results from ‘ex- 
periments using slight modifications of the original 
technique indicate that time is not an important fac- 
tor in the retention of motility within the first year, 
when fowl semen is held constantly at the temperature 
of solid CO*. Spermatozoa have been maintained at 
a temperature of dry ice (-79® C) for 14 months. 
Little if any difference could be noted in the per- 
centage of cells that regained motility between samples 
thawed immediately after freezing or those thawed 
after 14 months storage. 

Unmated hens producing infertile eggs were in- 
seminated with semen that had been frozen at - 79® C 

Journal paper No, 20, Purdue University Agricultural 
Experiment Station. 

SB, J. Luyet, Life and Death at Low Temperature, 
Biody7i4mieOt Normandy, Missouri, 1941, 

JWmel, min. WohMchr., 17: 1278, 1938. 

4L, B. Shettles, Am. Jour. Physiology, 128; 408, 1940, 

»0, S. ShaffneTi E, W. Henderson and 0. G. Card, 
Poultry Seimee, 20: 259, 1941, 


and thawed an hour later. Of 48 eggs produced by 
these hens after insemination 12 were fertile. How- 
ever, in no case did the resulting embryonic develop- 
ment proceed for more than 10 to 15 hours, as deter- 
mined macrqscopically. 

0. S. Shaffneh 

Poultry Department, 

PuROTTE University 


THE ERADICATION OF NUT GRASS 

Four years ago E. Y. Smith and E, L, Mayton^ 
reported that they wore able to control nut grass by 
“plowing or disking at intervals of three weeks or 
less during two consecutive growing seasons/’ As 
the writer’s^ laboratory experiments have shown that 
nut grass is killed by 1 N ddorate or 2 N thiocyanate 
solutions, it seemed worth while to see if the chemical 
method would not offer a cheaper and quicker way 
of control of nut grass than that suggested by Smith 
and Mayton. 

The experiments were performed during the spring 
and summer of 1940 on plots which contained 250-500 
plants of nut grass per square meter. One liter of 
solution was applied per square meter. The chlorate 
ion was applied in the form of sodium chlorate, the 
thiocyanate ion in form of calcium thiocyanate. The 
author is very much obliged to the American Cyan- 
amide and Chemical Corporation, New York, for the 
supply of the calcium salt. The results compiled in 
Table I show clearly that the result of the field experi- 


TABLK I 


Substance 

NormaUty 

No. of 
experi- 
ments 

PercentHge of 
l)lants surviving 
at 20th at 30th 

day day 

cio«- 

2 

2 

26 

12 

(^NS- 

2 

o 

15 

10 

TNS- 

1.5 

2 

15 

("NS- ...... 

0.7 

2 

40 

22 



ments were less satisfactory than those of the labora- 
tory experiments. One fifth to one fourth of the 
plants were still surviving after 20 days. Though 
some of them were very weak and died within 10 more 
days, still about one tenth of the weeds survived and 
were able to repopulate the field. Also a repeated 
application of the herbicide would not kill them. 

The reason for this incomplete control was the 
same as for the failure of simple tillage as a method 
of eradication of nut grass : the bulbs, which are the 
most resistant part of the plant, are relatively deep 
below the surface and can not all be reached by the 
weed killer if its solution is applied to the surface 
onlyi . In May and July, 1940, further experiments in 
neighboring plots were, therefore, conducted in this 

^Jour. Am. Soe. Agron., 30; 18, 1938. 

a Sev. agr,, ind. y com., Puerto Bico, 33 : 180, 1941. 
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way: The field was first turned over to a depth of 
6 to 6 inches and then treated with the solution of 
the herbicide. When 2 N chlorate solution was 
applied this way at a rate of one liter per square 
meter, only 16 plants 4 per cent, of the control) 
were seen per square meter after 20 days. In analo- 
gous experiments with one liter of 2 N thiocyanate 
per square meter the number of plants was reduced 
to 1 per cent, or less of the control within 90 days, 
so that the eradication was virtually complete. Two 
to three months after these experiments the plots have 
been used again for the cultivation of corn, tomatoes 
and cayenne pepper without any damage to the crops. 
In the two following years of cultivation no new 
infestation with nut grass has been observed in these 
fields. 

Hence, the simultaneous application of tillage and 
a 2 N thiocyanate solution seems an equally effective 
and cheaper way of controlling nut grass than the 
frequent plowing, as recommended by Smith and 
May ton. 

F. Fromm 

Polytechnic Institute of Puekto Rico, 

San German, P. B. 

THE DUTY OF THE ENTOMOLOGIST^ 

It has been customary in Franco to designate cer- 
tain scientific societies, organized without reference 
to conmierciul profit, as societies of public utility. 
Now, in the midst of war, we have to ask, Is the work 
of entomologist of public utility, and if so, in what 
respects? To-day I received from the Royal Ento- 
mological Society of London a large package of highly 
technical papers, just published, with inany excellent 
illustrations. It would, I am afraid, have proved diffi- 
cult to get those papers published in the United States, 
or if they were, the authors would have been expected 
to pay for the figures. For some time, Professor 
Ferris of Stanford University has been bringing out 
a fully iilustnit.ed treatment of the scale insects or 
Coccidae. Although this group of insects has great 
economic importance, Ferris had to put up a large 
sum of money to get the last part published and he 
states that he can not continue the work on that basis. 
It appears probable that we shall be deprived of a 
work which would be of very great value, not only 
now, but in the years to come. 

In wartime the standard of values changes. The 

1 In 1927, my wife and I were in central Siberia, work- 
ing under the auspices of the Geological Committee of the 
U.8.S.R. At that time there were, I believe, about 290 
trained geologists exploring all parts of the vast Rus- 
sian dominions, mapping the country and recording the 
deposits of coal, iron ana various minerals. If 1 had sug- 
gested at that time that the work of these geologists 
would, fifteen years later, be of vital importance to the 
United States, the idea would have seonied too faatastio 
to be worth discussing. 


ordinary scientific worker, such as the present writer, 
has been accustomed to carry on researches looking 
toward a more or less remote monograph, which we 
may never live to see. We have regarded our work 
much as a mother regards her child: always inter- 
esting, very dear to us, always growing, and we hope, 
destined to mature and do things in the course of 
years. But in wartime we need results to-morrow, 
something which can be applied without delay to the 
existing situation. It is not altogether easy to adjust 
our minds to the new conditions, but we must do it. 
Just now I am much interested in the appointment, 
by both army and navy, of numerous entomologists 
who will accompany the various units to different 
parts of the world, and will have to ascertain the 
Ijresenee of any insects or other arthropods which 
may convey disease organisms to the troops, I am 
sure they will save many lives and reduce the inci- 
dence of malaria in particular. When things have 
become more stabilized, it is proposed that the ento- 
mologists who have to stay at home shall nevertheless 
have an important service to give, that of supplying 
information and getting species identified. Already 
it is possible to give some advice of consequence. 
Thus in New Caledonia they have neither Anopheles 
nor malaria. In the New Hebrides, not far away, 
they have both. Under war conditions it might be 
jmssible to accidentally carry Anopheles to New Cale- 
donia, and the results might be disastrous. There are 
various other similar cases. 

Now it will be noticed that the rapid work of the 
war-time entomologist is only possible because of the 
patient labors of earlier workers, extending through 
many years. This work would be more efficient if 
more such work had been done, but since it was clearly 
recognized that insects were connected with disease, 
the amount of study given to such insects is tremen- 
dous, and is published in many splendid memoirs. So, 
also, the insects affecting the crops have been inten- 
sively studied, though not yet sufficiently. 

One thus comes to the conclusion that although we 
must largely concentrate on matters which are of im- 
mediate urgency, the relatively slow march of science 
should not be halted. It is quite right to urge, as a 
war policy, that we should reduce the use of luxuries, 
but it does not seem right to classify scientific work 
under this head. The research work of entomologists^ 
in any country, involves only a small number of 
workers, and the publication facilities which they need 
are, as compared with other types of publication, ex- 
ceedingly small, There should, indeed, be a stepping- 
up of research, with increased rather than diminished 
facilities. This not only for economic reasons, but as 
promoting a sane outlook on life. 

T. D. A. 

Umvmm OonoRAuo > * ' / 
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SCIENTIFIC BOOKS 


TBXT-BOOKS ON COLLOIDAL CHEMISTRY 

A WWTEE, recently commemorating the centenary 
of a famous volume, remarked that no science rises 
above its text-books. I sincerely hope that this is not 
true, but if it is true, then we are under strict obliga- 
tion to see to it that our text-books maintain a high 
standard. In many ways, this is a difficult if not 
impossible task, but, through cooperative work, it is 
at least possible to prevent the repetition from text- 
book to text- book of errors to which critics have 
repeatedly called attention. I am told that in past 
years some text-books in zoology carried the obviously 
erroneous statement that the erythrocyte of the camel 
was the only known nucleated mammalian red blood 
cell. The error persisted for thirty-five years until 
some one had the ingenious idea of going to the zoo, 
getting some cameFs blood and looking at it. Of 
course, he found that the cells, like all other mam- 
malian red blood cells, were without nuclei. 

It is about thirty -five years since Wolfgang Ostwald 
presented his ‘^emulsoid” classification of colloids, 
and it is nearly twenty-five years since Hatschek 
stated that the emulsoid nature of jellies is untenable. 
It is now more than a dozen years since I called 
attention to the confusion wliich the term emulsoid 
has caused, and pleaded for its rejection. 

A new biological text has just come into my hands. 
The author states that “protoplasm is an emulsion 
or, technically, an emulsoid, and that it may exist 
as a sol or gel. Aside from the fact that protoplasm 
is only superficially an emulsion, and the fact that 
the recognized technical name of an emulsion is not 
emulsoid, there is the further fact that a pure emul- 
sion can not form a gel. 

If the author of a biological text turns to a book on 
physical chemistry he may find the matter accurately 
presents, as it is in Qetman and Daniels, but very 
biiefiy so and without a colloidal flavor. There will 
probably be no mention of jellies. If he turns to a 
volume on colloidal chemistry or biochemistry ho may 
or may not find the matter correctly put. Thus, the 
lone statement that “emulsoid usually emphasizes a 
combination of the phases’^ is but feebly true and 
misleading. 

Gortner enumerates the customary eight classes of 
colloids, and under liquid-in-liquid systems discusses 
gelation and the properties of lyophilic colloids in 
general. He there makes no mention whatever of the 
true Uqoid^in-liquid systems, the emulsions, but later 
under a separate beading takes them up. To call 
f^tin a liqidd-in-Uquid system is enough to coagulate 
any Uving member of that noble as- 
jtbAmliriy which htt d l ad cs such 
IBCatsdML 


lich, Proctor and Wilson, and to these I feel confident 
that I can add Staudinger, Sheppard, Kraenier and 
Williams, 

Liquid-in-liquid systems are emulsions, and if they 
must be below the limit of microscopic vision they 
can be made so. It was Donnan and Ellis who pointed 
out that pure colloidal emulsions are model suspension 
colloids, and therefore of the same class as solid-in- 
liquid systems, such as colloidal gold. Gelatin is but 
feebly related to the suspensions, so little so that 
Duclaux in 1926 excluded the solid and liquid suspen- 
sions from his book on “Les Colloids,” which shows 
that all along some workers have understood and 
some have not. 

Classifying gelatin as a liquid -in-liquid system is 
the kind of reasoning which leads to confused situa- 
tions such as the attempt to distinguish between emul- 
sions, emulsoids and jellies, by defining emulsoids as 
stabilized emulsions. This is probably an effort to 
explain why emulsions such as milk and latex coagu- 
late. The misunderstanding is a common one and is 
due to the fact that natural emulsions are not pure 
systems. Milk is certainly an emulsion, but it just as 
certainly contains casein, and when milk curdles it is 
the casein that does so, the emulsion or butter-fat 
having nothing whatever to do with it. 

The same situation arises in connection with proto- 
plasm. It is impossible to characterize protoplasm 
us this or that kind of system except by some such 
all-inclusive term as polydispersoid, which tells very 
little except that protoplasm is exceedingly hetero- 
geneous. 

1 have never been a strong advocate of precise 
terms and final definitions, A name too often takes 
the place of an idea, frequently to obscure an errone- 
ous idea. Yet, a language consists of words and only 
through them can we express our thoughts. 

Relatively little attention has been given to colloidal 
nomenclature. Bheologists have made a thorough 
study of the terms of their science, and the anatomists 
and taxonomists hold conventions for this sole pur- 
pose. It is twenty-five years since Thomas wrote that 
the use of the term gel “is deplorably loose and con- 
fusing.” I doubt if its use is any more specific to-day. 

In many instances the loose use of an expression 
is not serious. Thus, “colloidal solution,” deplored 
by some, is much used by others. Zsigmondy thought 
it not inaccurate. It at least does little harm because 
of the adjective colloidal. Quito other, however, is 
it with that bits no»>, the word “emulsoid.” In order 
that this. troublesome term may once and for all be 
thrown out, and also that other erroneous or mislead- 
ing words and ideas may btf elinunated or corrected^ 
t augg^ that the CaUoid Chemical Division of liie 
Ameiie^ smd the CoUqid 
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tee of the National Research Council officially adopt 
an at least tentative nomenclature. 

Not only terms and definitions should be given con« 
sideration but some antiquated text-book ideas as 
well. One which 1 should like to have dealt with is 
the following. Several years ago I was an ‘‘expert 
witness” in a legal trial having to do with the harmful 
effects of sulfuric acid “fumes,” or mist, set free in 
a commercial plant. The opposition pointed out that 
there could be no fumes because of the very low vapor 
pressure of sulfuric acid, to which all agreed, but I 
held it was mist, and not fumes, with which we had 
to deni. The opposition, still preferring to condense 
fumes which were not there rather than disperse the 
liquid acid by spattering, insisted on the presence of 
dust in order to produce mist, but owing to wet floor 
and walls no dust could be present. Their contention 
that dust must be present was based on the old text- 
book statement that atmospheric vapor is condensed 
on dust particles, forming colloidal droplets which, 
suspended, constitute mist. Though the discussion 
seemed to me irrelevant, for acid was being dispersed 
and not fumes condensed, I nevertheless answered the 
question on the need of dust particles in the negative, 
and was adjudged in error. The “expert witness” of 
the opposition was not a colloidal chemist, so, of 
necessity, had accepted what he had read in colloidal 
text-books. 


Texts are so often assumed to be a collection of 
facts, when, actually, they are a collection of opinions. 
That mist results from the condensation of atmos- 
pheric moisture on the surface of dust particles is 
an opinion that I have always doubted. It persists 
as a text-book hypothesis, a relic of the early days 
of colloidal chemistry. There is no reason why the 
aggregation of atmospheric moisture should neces- 
sarily take place only under special conditions requir- 
ing nuclei, when so many other forms of colloidal 
and molecular aggregation take place without nuclei. 
Nuclei are not necessary for the precipitation of 
solutions, the formation of colloidal susptuisions from 
matter in solution, the i>roduction of gels by coagula- 
tion of colloidal dispersions and the agglutination of 
living cells in suspension. 

As in the case of salts crystallized out of solution, 
nuclei may hasten the process, but they are not neces- 
sary. Bancroft states that dust is not necessary for 
the production of mist, though nuclei cause the forma- 
tion of mist at lesser supersaturations than would 
ordinarily be necessary. 

We move on rapidly to an understanding of pro- 
found and far-reaching problems and leave many 
simpler questions just where they were in the early 
days of our science. 

WiiiLUM Sbifbiz 

University or Pennsylvania 


SOCIETIES AND MEETINGS 


THE JUNE SPECTROSCOPY CONFERENCE 
AT THE UNIVERSITY OF CHICAGO 

From June 22 to 25 a conference was held at the 
University of Chicago, consisting in a series of sym- 
posia on various pure science aspects of spectroscopy. 
The program and the participants ranged over the 
fields of chemistry, physics and astronomy. Papers 
were presented by thirty invited speakers at eleven 
sessions, including some discussion papers prepared 
in advance. The estimated total attendance was be- 
tween 250 and 300. The papers and discussion arc 
being published as the April-July number of Reviews 
of Modern Physics, 

After an introduction by the writer describing the 
background and purposes of the conference, the first 
morning session, on Monday, June 22, consisted in a 
symposium by physicists on “Spectroscopic Methods.” 
Henry Q. Gale, of the University of Chicago, who had 
agreed to act as chairman at this session, was pre- 
vented from doing so by a recent operation. W. F. 
Meggers, of the Bureau of Standards, W. E. Wil- 
liams, of University College, London (now in Pasa- 
dena), and H. G* Beutler, of Ghicatgo, were the chief 
speakers in discussions on standard wave-lengths and 


the concave grating. The use of the isotope 198 of 
mercury, obtained by transmutation of gold, as the 
source of a new primary standard of wave-length 
was proposed. The afternoon session was a sym- 
posium by astronomers and astrophysicists on “The 
Spectra of Comets.” The speakers were N. T. 
Bobrovnikoff, Perkins Observatory; G. Van Bies- 
broek, Yerkes Observatory; A. McKellar, Dominion 
Astrophysical Observatory, and P. Swings, Yerkes 
Observatory. In addition, a paper was communicated 
by G. Herzberg, professor of physics at the University 
of Saskatchewan, in which for the first time a poly- 
atomic molecule, the CHa radical, was identified as 
giving rise to cometary spectra. This was particularly 
interesting in that the spectrum of this important 
radical had not hitherto been known. Since the con- 
ference, Dr. Herzberg has reproduced the cometary 
CHj, spectrum in a laboratory discharge tube. At 
the Monday evening session, four physicists who have 
worked in the field took part in a very satisfying 
symposium on “Atomic Beam Spectra.” They were 
K. W. Meissner, Purdue; R. A. Fisher, Northwestern; 
J. E. Mack, Wisconsin, and W. E. Williams, Pasa- 
dena. 

The Tuesday momum program cm “The Ear&^ 
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Atmosphere and the Constitution of the Planets” was 
made up of papers by F. L. Whipple, Harvard Ob- 
servatory; C. T* Elvey, McDonald Observatory, and 
R. Wildt, Princeton, with 0. R. Wulf, Chicago, as 
chairman. The afternoon session on ** Atomic and 
Molecular Spectra” returned to the physicists with 
papers by W. P. Meggers, J. E, Muck and Q. Herz- 
berg. Dr. Meggers showed how the very complicated 
spectra of the rare earth metals are at last being 
unravelled. The conference dinner on Tuesday eve- 
ning was followed by brief talks by A. H. Compton, 
O. Struve, K. K. Darrow, J. Franck and W. F. 
Meggers, Professor Struve spoke (UJ * ‘Astronomy 
Faces the War.” 

On Wednesday and Thursday the program dealt 
mainly with the spectra of increasingly complicated 
molecules, with chemists and physicists taking part. 
The Wednesday morning symposium, with ft)ur physi- 
cists pai’ticipating, was on “Triatomic Spectra.” The 
speakers, Fj. F. Barker, Michigan, R. S. Mulliken, 
Chicago, S. Mrozow^ski, Chicago, and H. H. Nielsen, 
Ohio State, discussed bcjth infrared and ultraviolet 
spectra. In the afternoon, physical chemists and a 
physicist took pari. The speakers were W. 11. Rode- 
bush, Illinois; Miss H. Sponer, Duke; A. L. Sklar, 
Catholic University, and A. Turkevich, Columbia, 
with K. F. Herzfeid, of Catholic University, as chair- 
man. The discussion referred largely to ultraviolet 
spectra of benzene and its derivatives. Professor 
Rodebush mentioned that the absorption spectrum of 
rubber changes on stretching. At the evening session 
on “Spectra of Dye Molecules,” after an introduction 
by W. G. Brown, Chicago, L. G. S. Brooker, Eastman 
Kodak Research Laboratory, organic chemist, pre- 
sented empirical generalizations based on a wealth of 
examples, and A. L. Sklar, presenting work by him- 
self and K, F. Herzfeid, showed that these can be 
explained remarkably satisfactorily by quantum 
mechanics. 

On Thursday morning. Miss E. P. Carr and Miss 
L. W. Pickett, of Mount Holyoke, described their 
extensive work on diene spectra (including buta- 
diene) ; R. S. Mulliken and Mrs, C. A. Rieke discussed 
some quantum-theoretical studies on benzene and 
other molecules, and Mrs, M. Goeppert-Mayer, Colum- 
bia, reported the results of quantum-mechanical 
computations on the Wurster salts; G. W. Wheland, 
Chicago, was chairman. The Thursday afternoon and 
evening sessions were on “Cooperative Spectra,” with 
J. Franck and P. Pringsheim, of Chicago, as chair- 
men. 8. E. Sheppard, Eastman Kodak Research 
Laboratory, presented much interesting material 
about dye spectra* E. Babinowitch, Massachusetts 
Institute of Technology, and S. Freed, Chicago, dis- 
eiui^d the spectra and structure of ion complexes. 


P. Pringsheim, Chicago, described experiments on 
absorption and phosphorescence of potas.sium-thal- 
lium-halide phosphors, carried out in Belgium and 
Berkeley. G. N. Lewis, Avho had expected to give a 
paper, was prevented from coming by last-minute 
developments. 

Tn the introduction on the first day, the writer 
described the background and purposes of the con- 
ference, then expressed the belief that the main- 
tenance of at least a minimum of fundamental re- 
search activity even in those fields of pure science 
having no obvious connection with the war effort, is 
w'ise national policy. This talk, with some omissions 
and changes, was as follows: 

Viewed broadly, spectroscopy is a very large sub- 
j(‘ct, wuth ramifications in many direction.s in physics, 
astronomy, chemistry and biology. The data of mod- 
ern astrophysics, for example, are obtained very 
lai'gely through the use of the spectroscope. 

In recent years, a number of very successful con- 
ferences have been held which have been devoted pri- 
marily to the practically very important field of the 
application of spectroscopy in spectrochemieal analy- 
sis. Less attention has been given lately to spec- 
tro.scopy as pure science. 

It therclbre seemed to us that the time was ripe 
for a conference on spectroscopy to present the broad 
picture of spectroscopy as pure science.^ We also 
thought it would be desirable to further better ac- 
quaintance and a stronger consciousness of underlying 
unity among those using spectroscopy in different 
fields of pure science. We therefore planned a con- 
ference to consist of a number of symposia, each in 
a special field connected wuth or based on spec- 
troscopy, and so arranged us to cover each day a 
considerable range of subjects. In this way, we 
hoped that visitors would find some familiar things 
and also other less familiar things to interest them 
and to bring them into contact with others in different 
fields. For instance, the astrophysicists might ex- 
change ideas with the pure spectroscopists or with 
those interested in the structure of atoms or molecules; 
the ultraviolet spectroscopists with the infrared spec- 
troscopists ; or the chemical physicists with the organic 
chemists interested in spectra. 

Last winter we were for a time in doubt as to 
whether to go ahead with our plans. There were two 
questions. With so many scientists going into war 
activities, it might have been that too few could find 
the time to come. The second question was that of 
the relative importance of pure science in wartime 
as compared with science applied directly to winning 
the war,' 

1 The committee on the conference consisted of 0. 
Struve (astronomy) ; J, Franck and W. G. Brown (chem- 
istry) imd B. S. Mulliken (physics). 
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Ab far as speakers were concerned, we soon found 
that most of those whom we approached were able 
and willing to come. This to a large extent answered 
the first question. It also helped in answering the 
second. The fact that a large proportion of the 
speakers were engaged in war work, some very exten- 
sively, indicated that they agreed with ua as to the 
importance of maintaining the development of pure 
science where possible. 

I think we are all convinced that pure science re- 
search is a matter of very great long-run value to 
the nation. Granting this, there are two reasons why 
it is important now to keep it going. In the first 
place, we do not know how long the war will last; 
there is enough of a probability that it will last for 
a long time, so that weight should be given to activi- 
ties of long-nin importance even for their possible 
value in -winning the war. In the second place, 
weight also should clearly be given to pure science so 
that the nation’s scientific fr)undations will be strong 
when peace finally comes. 

There are some fields of pure science which are so 


fortunate as to have had their development greatly 
accelerated as a direct part of the war program. 
Here the path is clear. In other fields, however, 
which are no less important for the progress of 
science in the long run, the effect is reversed. Al- 
though, in general, priority must be given to the fields 
of direct short-term value, nevertheless I am convinced 
that workers in the long-term fields should feel that 
they too are making a valuable contribution to the 
national effort by carrying on their work as effectively 
as possible. 

Quoting a letter received this spring from a British 
colleague, am so sure that above all we must see 
that some fundamental research tradition is preserved 
at our universities. There is a danger here in Britain 
of it stopping, through sheer pressure of work. I 
hope that it won’t stop with you in America. In 
the last war we lost about 15 years in our British 
universities through it; we must not let that happen 
again,” 

Robert S. Mullikkk 

ITnivkrjsity op Chicaoo 


SPECIAL ARTICLES 


GROWTH OF CANCER TISSUE IN THE YOLK 
SAC OF THE CHICK EMBRYO 

By the simple process of injecting a suspension of 
tumor cells directly into the yolk, we have succeeded 
in growing cancer tissue in the yolk sac of the de- 
veloping chick embryo. Tumors up to 3.5 grams in 
size have been produced in this manner with an initial 
inoculation of .05 gram of tumor tissue. 

It has been known for some time that cancer tissue 
can he grown on the chorio-allantoic membrane of the 
developing chick embryo.' This technique, however, 
has proved to be somewhat limited in its scope, since 
it involves removing a piece of the egg shell and the 
depositing of the tumor tissue directly on the chick 
membranes. This effects considerable interference 
with the embryo and the mortality rate among eggs 
so treated is about 65 per cent., according to Steven- 
son.® Further, the initial inoculation must be small 
(.003 to .005 grams), and large tumors can not be 
produced regularly because they are likely to interfere 
with the growth and development of the chick. 

In the present method each egg can be inoculated in 
a few seconds, the mortality rate is little more than 
that of untreated eggs, and 100 per cent, takes can be 
expected. 

Mammary carcinoma transplants of the DBA and 
CgH strains of mice were used. Moderate size tumors 
(1 to 2 grams in weight) were dissected out aseepti- 

1 J. B, Murphy, /our. Am. Med. Aaa., 59: 874, 1919* 

* H. N. BtOTenson, Jour. €cmeer Esieorcft, 3; 68, 1#17. 


cally and squeezed through muslin cloth so as to dis- 
perse the cancer tissue. This material was diluted with 
saline solution to the extent where each ml of suspen- 
sion contained about .2 gram of tumor tissue. Tumors 
which had external lesions and were infected could 
not be used as donors. It is well known that tumor 
transplants in mice may grow in an apparently normal 
manner even when some bacterial infection is present. 
Such tumor material naturally could not be used for 
injection into the egg yolk. The presence of necrotic 
tissue in the injected material also resulted in the death 
of the embryo. 

Fertile eggs after incubation for 4 or 6 days at 38® C 
were used for inoculation. A needle-sized opening was 
made in the shell area over the air sac and .25 ml of the 
tumor suspension was injected hypodermatically into 
the yolk, using a 20-gauge needle li inches in length. 
The opening in the shell was then sealed over with 
cellulose tape. It has been our experience that the egg 
can accommodate a much heavier inoculation of tumor 
tissue. 

After inoculation, the eggs were incubated at 37® C 
for 12 or 13 days or until the total incubation time was 
17 days. The injected tumor tissue became attached to 
the inner wall of the yolk sac from which it obtmned 
its blood supply. The bulk of the tumor, v^ich tended 
io conform in appearance with the mottse^growh vor^ 
ety, grew down into the yolk of the yolk sac 
In this position there waa f^leniy of room for 
whlicmt me<diani^ with 
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branes. Tumors grown in this manner grew readily 
when transplanted back into mice. As long as care 
was taken to obtain clean tissue free of yolk and other 
extraneous materials the takes and growths in the 
mouse appeared unchanged from its original behavior 
in these respects, 

It appeared; however^ that cancer ceUs were also 
didhised through the yolk substance; since subdermal 
injection into a mouse of untreated yolk from cancer- 
inoculated eggs was sufScient to produce a tumor of 
the same type as the donor tissue for the egg. 

Histological sections revealed healthy-appearing 
cancer cells with numerous mitoses in progress. The 
supporting stroma was supplied by the yolk sac mem- 
brane. 

For many problems in cancer research this new 
method of growing cancer tissue should be of value. 
The tumors so produced are contained in a relatively 
stable biological system which at the same time is open 
to some manipulation.® Further, since the stroma is 
furnished by the chick tissue, different types of tumors 
can be studied against a common background. 

Alfred Taylor 
Juanita Thacker 
Dorothy Pennington 

Feom tub University or Texas, 

Biochemical Institute, and the 
Clayton Foundation for Besearch, 

Austin 

THE EFFECT OF ll-DESOXY-n-HYDROXY- 
CORTICOSTERONE ON RENAL EXCRE* 
TION OF ELECTROLYTES! 

In an earlier report® data wore presented which 
indicated that adrenal steroid compounds possessing 
a hydroxyl group on in the presence of an oxygen 
atom on Cn stimulated the renal excretion of sodium 
and chloride in normal dogs in contrast to the well- 
known “sodium and chloride-retaining” effect of 
11-desoxyeorticosterone, corticosterone and dehydro- 
cortieosteronc. At that time it was not possible to 
determine the physiological effect of the addition of 
the hydroxyl group on Cjt in the absence of an 
oxygen atom on Cn because of inability to obtain 
crystalline ll-desoxy-17-hydroxycortico8terone (Sub- 
stance “S”; Reichstein) * Recently Professor T. Reich- 
stein, of Basel, succeeded in providing us with a 
sample of this compound which, when tested in a 
normal dog, indicated that it belonged to the group 
of compounds possessing “sodium and chloride-retain- 
ing'^ property (Table 1), The addition of a hydroxyl 

«A« Taylorl J. Thacker and D. Pennington, Soxekoe, 

ut mt 

> Tlds study was aided by a jpant from the Oommittee 
bn Besear^ in IkidoCiiiiologyi National Research Ooimeil. 

L. and IL A. Lewis, Soienoe, 


TABLE 1 

Effbct of the Injection of 25 mg of 11-D»soxy-17- 
Hydroxycorticostbronh. ( Scbstancb ^‘S/* 

ItBICHSTElN) 


24-hour 

perioU 

Urine 

volume 

s 

o 

? 

CO 

j Chloride 

Potassium 

^2 

3 o 

la 

o J 

Total 

nitrogen 

Q « 

PQS 


ce. 

m.eq. 


m.eq. 

m0 

gm 

kff 

Control . 

490 

03 

54 

20 

670 

10.3 

12.8 

Treated . 

S90 

34 

38 

14 

480 

10.1 

12.9 

Control . 

470 

55 

60 

10 

520 

11.1 

12.9 

Control . 

420 

58 

54 

18 

460 

10.0 

12,8 


group on Ci 7 , however, definitely reduced the “sodium 
and chloride-retaining” potency of desoxy cortico- 
sterone. 

It is of interest to note that whereas the addition 
of a hydroxyl group on to a compound which 
possessed a very striking “sodium and (^hloride-retain- 



chloride. Compounds in column ‘‘A” do not possess ear- 
bohydrate-regulating-activity whereas compounds in col^ 
uam * ? ^ 
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ing” property, t.e., dcsoxy corticosterone, resulted in 
the formation of a compound with relatively low 
**sodiuin and chloride-retaining"' potency, the addition 
of a hydroxyl group on to a compound which 
initially possessed moderate “sodinni and chloride- 
retaining” potency, i.e.^ corticosterone, resulted in the 
formation of a compound in which all “sodium and 
chloride-retaining” effect had disappeared. In this 
latter instance, the new eom pound actually facilitated 
sodium and chloride excretion (Fig. 1). 

Marshall Clinton, Jr.'‘ 
Grorgb W, Thorn 
Chemical Division, Medical Clinic, 

The Johns Hopkins XlNivEUsiTy 
AND Hospital 
Harvard Medical School, 

Boston 

CHILDREN’S SPEECH 

In a recent note about my studies (Science, Decem- 
ber 26, 1941) John B. Carroll stated that he had tried 
without success to study mathematically the distribu- 
tion of words in children's speech. The readers of 
Science may therefore be interested in the nature of 
the results of a fairly extensive mathematical investi- 
gation that I have been conducting on this subject.^ 

In Fig. 1 is presented the Hank-Fre(jueney distribu- 
tion of the different ranked words (X) with their 



Fig, 1. The rank-frequency distribution of ca. 24,000 
running words of a five-year-old girl recorded by R, S. 
Uhrbrock. 


3 John D. Archbold fellow in modieine. 

1 This investigation was made possible by grants from 
the Milton fund and from the Committee on ^search in 
the Social Sciences at Harvard University. I here acknowl- 
edjge the help of my wife and of my research assistants, 
Miss Inez Randall and Dr. Sydney Fairbanks. 


respective frequencies (Y), with straight lines con- 
necting successive points, of an aggregate of approxi- 
mately 24,000 words dictated into an Kdiphone by a 
girl during the six weeks preceding her fifth birth- 
day, as reported by R. S. Uhrbrock.^ 

Dr. Uhrbrock put at my disposal the manuscript not 
only of the above material, but also of the dictations 
of the same girl made on or about her 6th, 6ith and 
7th birthdays. The results of five samples of 2,000 
words each from the 5-, Gi- and 7-year material, and 
of two samples of the same length from the less ex- 
tensive 6-year material are presented in Table I, where 
the closeness of the calculated values to the theoretical 
slope, -1, is apparent. The best lines of X's and of 
Y's were calculated by least squares, and the error is 
the root-mean-square error of the deviations from the 
best line of Y's. 

TABLE I 


UANK-FiiificuEN(’y Distribution of the Uhkbuock 
Ubcoudinos of the Sprech of a (Jiul 


Sample 

utimner 

Age 

sample 

(words) 

No, 

ranks 

(X) 

j 

* flri 

i 

! 

Best 
y 'Slope 
(nega- 
tive) 

Error 

(Y) 

1 

1 

2,002 

513 

.07 

.92 

.080 


2 

2,000 

501 

.05 

.03 

.055 

5 yrs. 1 

3 

2.003 

49G 

.06 

.92 

.077 

4 

2,000 

484 

.07 

.04 

.078 


5 

2,000 

475 

1.00 

.06 

.091 

6 yrs. J 


2,000 

400 

1.00 

.90 

.080 


2.000 

450 

.00 

.96 

.081 


1 

2.000 

467 

.99 

.95 

.082 


2 

2.000 

500 

.07 

.93 

.077 

Oi yrs. 

3 

2,000 

413 

1.02 

.09 

.074 

4 

2,000 

404 

1.02 

.09 

.074 


5 

2,000 

470 

.00 

.03 

.009 



2,000 

437 

1.02 

.99 

.074 


2 

2,000 

440 

1.01 

.98 

.074 

7 yrs. j 

3 

2,000 

308 

1.04 

1.01 

.076 

4 

2,000 

467 

.98 

.96 

.070 


K 

2,000 

487 

.95 

.92 

,073 


In addition to the above Uhrbrock material 1 have 
similarly analyzed the words of the extensive speech- 
material ranging from 22 through 59 months as col- 
lected and reported by M. S. Fisher® and as generously 
made available to me for the above purposes by Dr. L. 
H. Meek, director of the Child Development Institute 
of Teachers College, Columbia University. Though the 
72 samples examined vary considerably in size and in 
best Y-slope, nevertheless the median slope is - 1.02. 
In discussing the above material in greater, detail in a 
future publication,* I shall present quantitative infor- 
mation on the general relationship between the size of 
sample and slope® and also the positive correlation 

2 R. 8, Uhrbrock, £eaea/rch BulL, 14 : 85-97 j also 
Jour, Md, Psychol., 27 : 156-158. 

3 M. S. Fisher, Child Development Monograph No. 15, 
New York, 1934. 

* Chap. Ill of ‘ * The Principle of Least Effort * ' now in 
preparation. 

3 0. K, Zipf, *‘The Psycho-Biology of Language/ ^ p. 
44, Boston, 1935; Jottr. Peyehol, 4: 239-244; PeychSt* 
Seoord, 2: 847-867. 
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between age of child and si^e of the constant, C (in 
terms of RF = C), together with an analysis of its 
possible bearing upon the problem of intelligence and 


of the general meaning of bends from the straight 

George Kingsley Ztpf 

Harvard University 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


HYPO-PROTHROMBINEMIA PRODUCED BY 
3,3‘»METHyLENEBIS (4-HYDROXYCOU- 
MARIN) AND ITS USE IN THE TREAT- 
MENT OF THROMBOSIS 

Protiirombin is formed in the liver, and it can be 
assumed that one or more enzymes arc responsible for 
its forniatiim. The nctivity of the enzymes is depen- 
dent on the presence of vitamin K, which may pos- 
sibly be a pn)sthetic grou}» attachi'd <o an active pro 
tein. On this assumption, the mlministrtition of a 
compound that could displace vitamin K and thus 
inactivate the enzymes would produce a hypo-pro- 
thrombincmia and tlius could be used to reduce the 
ineidenee of post-operative thrombosis and thrombosis 
from other causes, Soverjil na])hthoquinone deriva- 
tives were tried first but without success. 

The work of Quick,' Schoefield^ and Campbell ei 
al.^ showed that the ingestion of spoiled sweet clover 
{meliloius albus) by cattle and rabbits caused a hypo- 
prothrombinemia. The active agent was isolated by 
8tahmann ei al.*^ and shown to be 3,3,'-methylenebis 
(4-hydroxycoumarin). This compound, called AP 
(antiprothrombin), ’was supplied by the Ferrosan 
Company of Malmd, Sweden, and used in the fol- 
lowing experiments. 

When AP is given per os to rabbits in a dose of 
3-4 mg/kg the prothrombin index (Quick) was louv- 
ered for 1-2 days to between 10-20. (Similar effects 
have recently been reported by Overman et al.®). 
This effect was reproducible and reversible. Fig, 1 
shows that the prothrombin index rapidly returns to 
normal even after almost daily administration of the 
drug for a month. No toxic effects were seen on the 
circulation, respiration, intestines, liver, kidney, heart 
and the composition of the blood. The lethal dose is 
250 mg/kg for rabbits, almost ten times the effective 
dose. The cause of death was not determined but is 
probably the result of kidney damage. Fig. 2 shows 
that the simultaneous administration of 5 mg of vita- 

1 A. J. Quick, Am. Jour. Fhysiol.^ 113; 200, 1937. 

2 8. Sehoofleld, Canadian Vet. Rec., 3: 74, 1922; 
Jour. Am. Vet. Med. 64: 663, 1924. 

8 H. A. Campbell, W. K. Smith, W. L. Roberts and 
K. P. Link, Jour. Biol. Chem., 130: 47, 1940; 1938: 1, 
1941. 

* M. A. Stahmann, 0. F. Huebner and K. P. Link, 
Jour. Biol. Chefn.t 138: 613, 1941. 

8R, 8. Overman, M, A. Stahmann, W. R. Sullivan, C. 
F. Huebner, H. A. Campbell and K. P. Link, Jour. Biol. 
Ckm^ 142 : 941, 1942. 
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Fm. 1. The restoration of the normal prothrombin in- 
dex in the rabbit after administration of AP for one 
month. Fio. 2. The inability of 5.0 mg of vitamin K to 
antagonize tho effect of AP on the prothrombin index of 
the rabbit. 

min K has no effect on the action of AP. Blood trans- 
fusion can raise the prothrombin level for 3-5 hours 
in the animal receiving the drug. 

When 0.25-1.0 gm of AP is given by mouth to nor- 
mal human subjects a similar fall of the prothrombin 
index occurs. Seventeen eases of thrombosis of the 
extremities were treated. When the initial fall in 
prothrombin index occurred there was a concomitant 
improvement as indicated by the fall in temperature, 
and diminished turgor of the leg. Cases of thrombosis 
cruris {phlegmasia alba dolens) were more resistant 
to the drug and required larger doses. In all eases 
the course of the disease was shortened and no further 
thrombosis occurred after the fall in tho prothrombin 
index. Administration of AP is contraindicated in 
kidney, heart and liver diseases. In actual or sus- 
pected vitamin C deficiency, ascorbic acid should be 
given along with the drug to prevent hemorrhages. 
The use of AP in the prevention of post-operative 
thrombosis is under investigation. 

In man mild toxic symptoms, such as vomiting and 
diarrhea, Tvere observed in a few cases after the first 
administration of the drug, but seldom after subse- 
quent ones. Liver and kidney function tests after 
treatment with the drug were normal. ^ In two cases 
minor, hemorrhages occurred. These were controlled 
by the administration of 100-200 mg of 2-methyl-l,4- 
naphthaquinone disulfate which increased the pro- 
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thronibin index within 3-12 hours. In 4 cases men- 
struation occurred while AP was being administered 
and the prothrombin index was 20, but no excessive 
bleeding was noted. Two pregnant women in the 5th 
and 9th months, respectively, were successfully treated 
for thrombophlebitis. Lactating women excrete AP 
in their milk, as indicated by the lowering of the pro- 
thrombin level in the children. The drug can be ad- 
ministered with sulfathiazole, barbiturates and mor- 
phine and cun be given to patients with tuberculosis 
and pneumonia. 

JoRGKN Lehmann 
Sahlgkenska Sjiikhuset Oknthal^ 

LABORATORltJM, 

Q6tebobg, Sweden 

THE MINERAL PATTERN OF STEMS FROM 
VEGETATIVE AND FLOWERING PLANTS 
AS DETERMINED BY MICRO- 
INCINERATIONi 

The ashing of thin sections of plant material was 
described more than a hundred years ago.^ Since then 
investigations of this type have been conducted with 
both plant and animal tissues. However, considerable 
difficulty has been encountered when dealing with 
plant sections, since there is a marked tendency for 
the thick cell walls to shrink and become displaced 
during incineration. 

Previous investigations have shown that the ana- 
tomi(ial structure of a flowering stem is different from 
that of a vegetative stem,®* Sections of the fourth 
intemode of stems of vegetative and flowering plants 
were incinerated to observe the mineral pattern in 
these two types of stems. When observing minerals 
on a microscopical scale it is necessary to retain as 
much of the mineral substance after incineration as 
was present in the living plant. Therefore attention 
was given to the selection of a fixative which would 
not dissolve the mineral substance and which would 
not add mineral substances to the ash. Little or no 
difference in the amount or distribution of the ash 
could be detected in the samples fixed in four liquida; 
absolute alcohol, nine parts of absolute alcohol and 
one part of formalin, cellosolve and dioxan. Dioxan, 
however, seemed to have a shrinking effect upon the 
stem material. The alcohol-formalin mixture was used 
for further sampling. The material for sectioning 
was dehydrated in absolute alcohol and cleared in 
eedarwood oil. After embedding in paraffin, trans- 
verse and longitudinal sections 15 ^ in thickness were 
cut on a rotary microtome. 

^ Published with the permission of the director of the 
Agricultural Experiment Station, 
a F. V. Baspiah Paris. Bailliftre, 1838, 

« O. Ohristiae WUton and B, H. Boberts, Bot Goar., 98: 
45-64, im . . 

< B. Esther atru^eyer, Bot Oasf*, 103: 182-191, Iftli, 


Several substances were tested for their adhesive 
qualities in an attempt to prevent shrinkage and dis- 
placement of the heavy walled cells of the secondary 
tissue during the incineration process. These adhe- 
sives were applied after the paraffin was removed 
from the sections with xylol. Of the several tried, 
‘^Nevillite 123,'*® which is practically ash free, proved 
to be the most satisfactory when dissolved one part 
to two to four parts of xylol depending upon the 
hardness of the tissue. Photographing of the sections 
before and after ashing disclosed no change in the 
position of the crystalline inclusions and wall -impreg- 
nating substances during incineration. With this ad- 
hesive a more accurate mineral pattern of the thicks 
walled plant tissue may now be secured. 

The amount and j)attern of the ash in the vegetative 
and flowering steins was found to be different. In the 
plants examined, such as Coffmos, poinsettia, Xanthium 
and Wealthy apple, the greater ash residue was pres- 
ent in the flowering stem, particularly in the thick- 
walled tissues of the vascular cylinder and the outer 
layers of the cortex. 

Samples were also taken of the internodes begin- 
ning at the second from the stem-tip through the 
twelfth inclusive to observe the mineral pattern at 
different levels of the stem. The greatest difference 
in the amount of ash in vegetative and flowering 
stems was in the intemodes closer to the stem-tip. 
Beyond the seventh intemode the quantity of ash, 
although still less in the vegetative stem, was not as 
different from that of the flowering stem as it was in 
the higher internodes. 

Plants of Salvia, Cosmos and Xanthium were placed 
in short days, an environment in which flower pri- 
mordia are initiated. There was more ash in the stems 
of plants in the short-day treatment than in those 
remaining vegetative in long days after 8, 7 and & 
days, respectively. 

B. Esther Strtjckmeyer 
Department or Horticulture, 

ITniversity or Wisconsin 

Secured from the NeviUe Company, Neville Island, 
Pittsburgh, Pa. 
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A9PUED NUCLEAR PHYSICS 


By ERNEST POLLARD, Assistant Professor of Physics, Yale University, and WILLIAM L. DAVID- 
SON, JR., Pcsearch Physicist, The B, F. Goodrich Ctnnpany, 

This book offers a doRoriptivo and explanatory account, for class use, of the facts and methods of arti- 
ficial radioactivity and transmutation, including properties of nuclear radiation, means of defection of 
nuclemr particles, technique of artificial acceleration, energy relationships in reactions, the manufacture 
and counting of radioactive elements, isotopes, nuclear fission, and kindred subjects. 

Beady in October Approx. 244 pages; 6 by 9; Probable price, $2.76 


ECONOMIC MINERAL DEPOSITS 


By ALAN M. BATEMAN, Department of Geological Sciences, Laboratory of Economic Geology, YcUe 
University, 

This book constitutes a complete treatise on the subject of economic mineral deposits. The material is 
presented in three parts: Principles and Processes; Metallic Mineral Deposits; and Non-Metallie Min- 
erals. It is designed for use in either one- or two-term courses in economic geology — both ore deposits 
and nonmetallicB. 


Beady in October 


Approx. 835 pages; 


6 by 9; 


Probable price, $5.00 


INTRODUCTION TO 
BREEDING FARM ANIMALS 

By LAURENCE M. WINTERS, Professor in Charge of Animal Breeding, University of Minnesota. 

This now book offers a discussion of the fundamentals of animal breeding, presented in such fashion as 
to be understandable to those who have no previous knowledge of genetics or the physiology of reproduc- 
tion. Its aim is to show how to handle stock at the various stages in the breeding program, how to 
manage the environment, and how to apply principles and tested experience. 

Published in September 250 pages; 63 by 8; $2.00 


CHEMICAL ENGINEERS* MANUAL 

By D. B. KEYES, Professor of Chemical Engineering, and A. GABRKLL DEEM, Professor 

of Chemical Engineering; both at the University of Illinois, 

A handbook for chemical engineering undergraduates and young graduates. It contxiins all the chemi- 
cal engineering formulae in common use in problems on heat transfer, fluid flow, diffusional operations, 
distillation, evaporation, absorption, filtration and similar subjects. In addition, there are tables such 
ns equivalents of weight, lengUi, etc., four-place logarithms, and other miscellaneous data useful to the 
student and practicing chemist. 

Beady in Kovember Approx. 264 pages; 4i by Flexible; Prob. price, $2.50 


8 


SCIENCE—SVPPLEMENT 


Vot. W, No. 2493 


SCIENCE NEWS 

Science Service, Was?nnffton, D» C. 


STRANGE RESULT OF AN ATTEMPT TO 
PRODUCE NICKEL POWDER 
ELECTRICALLY 

In attompting to produce nickel powder by rapidly 
electroplating the metal on a copper sheet, Dr. Oliver P. 
Watts, professor of electrochemistry at the University of 
Wisconsin, ran upon a strange phenomenon which ho re- 
ported to the Detroit meeting of the Electrochemical 
Society. 

A coating of nickel appeared on the back of the copper 
but none on tho front. This, he said, was contrary to all 
recorded experience with plating solutions. Furthermore, 
no nickel powder was produced. 

Dr. Watts had tried to utilize that bugbear^* of the 
plater, the ‘ ‘ burned ’ ^ deposit, by passing a very large 
current of electricity through a dilute solution of nickel 
sulphate. This should have done the trick, because too 
heavy a current produces a crumbly deposit which fre- 
quently drops off. To increase tho conductivity of the 
solution and thereby increase the current, Dr. Watts had 
added a large amount of sodium sulphate to the solution 
and also heated it. Huch ** conducting salts’^ arc fre- 
quently used. To his surprise he got only a film of alkali 
on the front of the plate, but a good adhering coat of 
nickel on the back. Measurements showed that three 
quarters of tho current had been employed in depositing 
the alkali and only a quarter in depositing the nickel. 
The latter part of the current had to pass around the 
edges of the plate to reach the back. Usually in electro- 
plating the front of an object is more heavily plated than 
the back. Other metals and other solutions were tried and 
it waa found that the same thing could be done with cobalt 
and iron, but not as yet with tin, zinc or copper. 

As a possible commercial use of this curious phenome- 
non, Dr. Watts suggests that the solution might be so 
regulated as to plate front and back equally, but so far 
ho has been unable to get any happy medium between a 
thicker coat on tho front and none at all there. 

REAPPEARANCE OF SCHWASSMANN- 
WACHMANN COMET 

A NEW comet announced by L. Oterma at the Observa- 
tory of tho University of Turku, Finland, reported to 
Harvard Observatory through liundmark, Sweden, is none 
other than the famous Schwassmann-Wachmann Comet 
No. 1 which has been under constant observation by 
American listronomors for the past 15 years. 

This is not the first time that this comet has been mis- 
taken for a new one. On August 29, 1941, Dr. G. 
Neujmin, of tho Simois Observatory in the Oriraen, ob- 
served it and announc.ed a new comet. Rut only a few 
weeks before Professor G. Van Biesbroeck bad observed 
it at tho Yerkes Observatory. This time again it was 
observed only shortly before being mistaken for now, 
namely, on September 6 at the McDonald Observatory. 
Dr. Van Biesbroeck has recently calculated its positions 
for the last four months of this year. 


This comet is one of the most remarkable known. Its 
orbit is nearly circular, lying wlmlly between the orbits 
of Jupiter and Saturn about 500,000,000 miles from the 
sun — five times the distance of the earth from the sun. 
From time to time, the comet, for some unknown reason, 
increases in brightness, although never becoming visible 
to tho unaided eye. It was during one of those flare-ups 
that it was discovered in 1927 by the two Gorman astrono- 
mers whose name it bears, and it was at a fiaro-up on 
each occasion that it was mistaken for a new one. 

Because of its nearly circular orbit, the comet is seldom 
beyond reach of our powerful telescopes and our photo* 
gra})hie plates. It descends «t times to the 18th magni- 
tude, at other times brightens, as at present, to the 12th/ 
magnitude, 250 times as bright. It shows at present a:' 
sharp nucleus surrounded by a nebulous envelope. At 
other times it appears like a faint star. 

AUTUMN COLORS 

The bright leaf colors that everybody admires in tho 
autumn arc actually there all summer. Th(>y are not 
usually visible until shorter, cooler days come because 
they are masked by tho stronger green of tho more abun- 
dant chlorophyll pigment, which crowds thorn into tho 
background. One of the autumnal chajigos in the plant 
is tho chemical breakdown of tho chlorophyll, which be- 
comes colorless, thus permitting the reds and oranges to 
shine forth. 

Leaf colors are of two distinct classes. The purples 
and purple-rods are duo to a soluble type of pigment that 
is present in the plant sap. It is the same stuff that 
makes beets red and some kinds of cabbage purple. The 
yellow's and bright reds are duo to pigments of the carotin 
type, which exist in solid little lumps embedded in the 
living protoplasm of the cells. They are not as easily 
soluble as tho purple pigment in the sap, and won*t come 
out if you soak the leaves in hot water. 

Combinations of the purples, purple-reds, oranges and 
true reds make all the varied, mottled colors we find in 
autumn loaves— and in the skins of autumn fruits as well. 
Leaves of a clear yellow, such as you sometimes find on 
hard maples, have no ptirple pigment in the sap. Leaves 
like those of sumac and swoetgum, of a strong, deep wine- 
red, are colored by a combination of purple sap-pigment 
and red carotin in the cells. The changes that may be 
rung on this color-chime are literally endless. 

Even more remarkable than the wonder of leaf color- 
ing, though much less conspicuous, is the provision mad$ 
by the loaves for their falling off. They do not just 
snap off and drop, as a dead twig might. That would 
leave the tree covered with thousands of tiny, open wounds 
tlirough which bacteria and fungus spores might enter, 
to cause disease and decay. At the point where the leaf- 
stem is later to detach itself from the twig^ double; 
layer of specialised, corky cells fonaa^ ffnoQy cutting off ^ 
the sap flow to and from tho leaf. \^en it is emnpMe, ! 
the union between the two layers becomes dried out and 
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weak, and finally a little puff of wind flnisbeB the job, 
letting the dead leaf drift down to earth. 

Botanieta have given this double layer a special name, 
* * absciss layer. ' * But that is only Latin for cut-off layer, 
and that is exactly what its function is. The tree or 
shrub is thus able to bandage its wounds before they 
actually exist. That is a trick that surgeons and first- 
aiders would give a good deal to be able to do for humans. 
— Frank Thonb. 

IMMUNE SERUM IN THE TREATMENT 
OF INFLUENZA 

Ir an infiueusa epidemic strikes this winter, the use of 
immune serum from the blood of the first patients at- 
tacked ‘ * should be considored ' ' for treatment and preven- 
tion and for further studies of influenza prevention, ac- 
cording to a report made by Dr. Joseph Stokes, Jr., of 
the School of Medicine of the University of Pennsylvania, 
at the meeting of the Medical Society of the District of 
Columbia. 

Dr. Stokes’s cautiously worded advice to his fellow 
physicians was based on extensive experiments with mice 
in which relatively small amounts of immune serum pro- 
tected mice against influenza virus when the protective 
scrum was inhaled by mice. Somewhat larger amounts 
of the immune serum were required when the serum was 
injected. In treatment of the mice, the immune serum 
had to be given within six hours after infection with 
influenza virus. 

Imfitune serum, from the blood of persons who have just 
had influenza, contains substances called antibodies which 
are defensive forces of the body for fighting off the virus. 
Instead of borrowing these defensive forces from some 
one who has already had the disease, it is possible to 
build them up in a person ’s own blood by vaccination with 
influenza virus. Dr. Stokes recently reported that such a 
vaccine protected 43 out of 44 boys who were directly 
exposed to influenza virus in an experimental study. 

The third method of protection against influenza epi- 
demics described by Dr. Stokes consists in sterilizing the 
air of hospital wards, school rooms, barracks or similar 
places where large numbers of people congregate. This 
sterilization may be done by ultraviolet yays or by spray- 
ing propylene glycol vapor into the room. The latter 
seemed to be somewhat more effective than tbe ultraviolet 
rays. 

Neither of these air sterilization methods, however, can 
be entirely relied on to stop an influenza pandemic such 
as swept the world in 1918. The reason, Dr. Stokes ex- 
plained, is that in pandemics, the travel of the virus 
through the air may not be the chief manner in which 
the disease is spread. In pandemics, the disease breaks 
out suddenly in many widely separated places at the same 
time. Virus spread through the air is more a factor in 
epidemics such as those of recent years which traveled 
across this country In a few weeks.— Jajhc Stafford. 

ITEMS 

A HKW electronic Instrument is being used in flight 
tests of airplanes which records temperature and pressure 
changes at the rate of 144 readings .every three or fmt 


minutes. Developed by the Brown Instrument Company, 
Philadelphia, this flight recorder replaces three mere 
men who needed half a minute to write down each read- 
ing manually. It was first used on the world’s largest 
plane, the Douglas B19 ; the recorder automatically 
printed on paper, during the test flight, the temperatures 
of all 72 cylinders of the four motors, changing tempera- 
tures of the carburetor, exhaust, and of the oil in tiiie 
fuel lines, and the pressures on wing struts, bulkheads 
and tail surfaces. In the ease of single-seater pursuit 
ships, the recorder made records that otherwise could not 
be obtained because test engineers in addition to the pilot 
could not be carried aloft. 

Thick and extra hard coatings of nickel can be formed 
by adding ammonium salts to the plating bath, and prop- 
erly proportioning the other ingredients, Dr. W. A. 
Wosloy, assistant director, and £. J. Koehl, research chem- 
ist, of the Research Laboratory of the International 
Nickel Company of Bayonne, N. J., reported to the Detroit 
meeting of the Electrochemical Society. Many new 
problems arising in defense activities, the investigators 
said, involve surfacing of parts to resist wear and corro- 
sion, and the salvaging of worn and mismachined parts, 
by the electrodeposition of heavy metal layers. The coat- 
ings must be hard, have strength, ductility, machinability, 
adhere strongly, and have a heat expansion close to that 
of steel. Furthermore, the deposits must not be in layers 
such as the old ‘‘hard baths” gave, but must be homo- 
geneous. 

AsTRiNOENTe, chemical substances such as are used in 
so-called ‘‘skin tighteners,” may enhance the effect of 
germicides and disinfectants, it was reported before the 
Denver meeting of the American Pharmaceutical Associa- 
tion. Much used but long in ill repute as antiseptics, the 
astringents now take their place as an adjunct to other 
antiseptics. The double action of the two is often de- 
sired by physicians but the boost given to germ-killing 
power of antiseptics by the astringents had not been fully 
realized. Research evidence presented by Joseph B. 
Bprowls and Charles F. Poe, of Boulder, Colo., ihdioates 
that such chemicals as tannic acid, widely used for bums, 
has a beneflciol effect on the action of several common 
antiseptics. Development of a single-dose emergen^ 
hypodermic unit at the request of the War Department 
was also reported to the pharmacists by J. D. 'Hulsmann 
and F. W. Nitardy, of Brooklyn, 

How much water there is in a jelly-fish is the subject 
of discussion in England even during war time. Dr, A* 
G. Lowndes, at the Plymouth Biological Laboratory, haa 
determined that jelly-fish in the ocean near Plymouth are 
composed of about 96 per cent, water, 3 per cent, salts 
and a trace of fat. The amount of protein, 0.6? per cent., 
indicates that the animal has only about 4 per cent, proto^ 
plasm, the stuff of life. Text-books have loag ^Id that 
jjelly-fish contain 99.8 per cent, water, but whUe they are 
very liquid, their water content is not as high as that* 
Host marine animals eoatain about 80 per eeht* wa^ 
and X6 per emit, prote&m 
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THE CHEMIST IN THREE WARS’ 

By OTTO EISENSCHIML 

PRESIDENT, SCIENTIFIC OIL COMPOUNDING COMPANY, CHICAQO 


The Civil War 

At the beginning of the Civil War chemistry was 
in its infancy. The chemical requirements of armies 
at that time were, of course, proportional to the 
woxld^B contemporary scientihc standards; they com- 
prised in the main the procurement of a few basic 
materials auch as iron, copper and saltpeter; among 
manufactured products, gunpowder was the most im- 
portant, Small as these demands appear when com- 
pared to those of modern fighting forces, they con- 
stituted problems of magnitude for the chemists and 
indostrialists of the time. 

Tim agrieultaral South, having built its economic 
atmcture cm cotton, found itself in a precarious posi- 
i A read before the Aiuerimi Institate of Obem- 


tion at the outset of the conflict. According to census 
figures for the year ending June 1, 1860, the United 
States had produced in twelve months 884,474 tons of 
pig iron ; out of this total the South, represented only 
by Tennessee and Virginia, had contributed a mere 
25,513 tons. The blast furnaces in the South were 
small and antiquated ; a daily output of thirteen tons, 
reached by newly erected furnaces in Alabama, was 
considered a decided improvement over the older 
plants of Virginia and Tennessee. The methods used 
were obsolete, chemical control unknown. In many 
cases iron ore and fuel had to be brought from dis- 
tant* places by a dilapidated railroad system or by 
teams; nevertheless, the Confederacy is said to have 
produced 50,000 tons annually during the war— a 
remarkable aehieyement, especially in view of the 
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fact that, as the Northern armies advanced, many 
furnaces had to be abandoned. To augment the sup- 
ply, collection of scrap iron was instituted early in 
the war, much along the lines we follow to-day, with 
Richmond appealing to her patriotic citizens to give 
up their “broken or worn-out ploughs, plough-points, 
hoes, spades, axes, broken stoves and kitchen utensils” 
against adequate compensation.^ Similarly, lead was 
collected successfully from various sources. 200,000 
pounds were gathered from window-weights in 
Charleston alone, and a like amount was obtained 
from lead pipes in Mobile. Large amounts of lead 
were also systematically recovered from battlefields, 
and the government paid high prices for the metal so 
collected. 

The only copper mines available for exploitation 
were located in Tennessee, and these passed into 
Union liands soon after the beginning of hostilities. 
Copper was sorely needed for bronze field-guns and 
for percussion caps. In this exigency, the South 
bought up turpentine and apple-brandy stills, which 
were made of copper and of which there was an abun- 
dant supply. By stopping the casting of bronze guns 
and limiting the use of copper to the manufacture of 
caps, a shortage of this metal was avoided. 

In regard to saltpeter the South was relatively 
better ojff than her adversary. There were deposits 
in limestone caverns near Columbia, Charleston, 
Savannah, Augusta, Mobile and Selma. These were 
mined under supervision of a special government 
agency called the Nitric and Mining Bureau. Less 
than one half of the saltpeter needed was procured 
in this way ; the rest came from other domestic sources 
and through the blockade. 

The direction of all chemical activities in the South 
was in the hands of three men, to whose energy and 
ingenuity history has accorded but scant recognition. 
To earn the world's applause, heroes must — as we 
chemists know only too well — do something more 
spectacular than provide their country with sorely 
needed products, even if it is military ordnance for 
hard-pressed armies at the front. These three men, 
on whom nearly as much depended as did on Robert 
Lee and Joseph Johnston, were Josiah Gorgas, 
Gabriel J. Rains and John Wm. Mallet. General 
Gorgas was a Pennsylvanian by birth and had gradu- 
ated from the U. 8. Military Academy in 1841, As 
an officer in the ordnance office of the United States 
Army he had shown such outstanding ability that 
Jefferson Davis appointed him chief of ordnance of 
the Confederacy as early as February, 1861.® He 

» Rhodes, ‘ * History of the United States, * ' Vol. V, pp. 
890-394, Tho Macmillan Company, N. Y., 1919. Miller, 
** Photographic History of the Civil War,*’ Vol. V, p, 
161, The Review of Reviews Comply, N- Y., 1912. 

8 Jefferson Davis, ^*Eise and Fall of the Confederate 
Government,” V. 1, p. 477. 


was an organizer of the highest type, possessed of 
courage, initiative and a driving force that overcame 
the most discouraging obstacles. General Rains was 
equally dynamic, resourceful and persevering. Borp 
in North Carolina and graduated from the U. S. 
Military Academy class of 1842, he was a resident 
of New York in 1861, but joined the Southern forces 
as colonel of infantry in March of that year. In 
September he was made brigadier general and fought 
with distinction at Shiloh, Perryville and Seven Pines, 
where h©' was wounded. But his ability as a chemist 
was soon recognized, and he was asked to turn his 
energy from leading troops on battlefields to the less 
colorful but equally essential task of creating a chemi- 
cal industry.* 

The third man of this small group was John Wil- 
liam Mallet, an Irishman educated at Trinity College, 
Dublin, and at Gottingen, Germany. He had taught 
chemistry at Amherst and at the University of Ala- 
bama in the decade preceding the war and was made 
superintendent of the ordnance laboratories at Macon, 
Ga,, in 1862. One of his principal assignments was 
the procurement of mercury for the Southern arms, 
which proved difficult without any native sources of 
quicksilver. Mallet remedied this shortage, at least 
partially, by ordering the breaking up of all ther- 
mometers and barometers throughout the South. 
After the war, Mallet became professor of chemistry 
at the University of Virginia, and in 1882 was elected 
president of the American Chemical Society.® 

In 1861, this trio of chemical engineers faced a 
desperate situation. Only two of the country’s pow- 
der mills were located in the South, one in South 
Carolina, built for the sole purpose of furnishing 
powder for blasting a tunnel, and one at Nashville, 
which was exposed to enemy attack. The South Caro- 
lina plant employed a crew of three men, the one at 
Nashville a crew of ten. Both together could produce 
scarcely enough powder for anything more than fron- 
tier skirmishes.® 

Gorgas immediately took steps to put the manu- 
facture of powder on a solid and broad basis. With 
Rains in actual charge, a large mill was started at 
Augusta, Georgia, in September, 1861; operations 
began seven months later. The Augusta plant re- 
mained the chief reliance of the Confederacy until 
the end of the war and furnished all the powder 
needed, and of the finest quality. Raine even found 
time to improve the chemical processes. He intro- 
duced, for example, the method of steaming the mixed 

* ‘ * Photographic History of the Civil War, ” V. 5. 
Jefferson Davis, “Rise and Fall,” pp. 816-817 and 476, 

8 “History of the Explosives Indiutry in America,” by 
VanGelder and Schlatter, New York, Columbia Univer- 
sity Press, 1927, pp. 107-X18. 

« “ Du Pont. One Hundred and Forty Tears, * ' pp, 90r 
99, by Wm. S. Dutton, Chas. Scribner ’s Bone, 1942, 
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ingredients for gunpowder just before incorporiition 
in the cylinder mills, which greatly increased the out- 
put, besides bettering the quality. When peace came, 
the Augusta plant was considered one of the most 
efficient in the world. 

As* the war progressed, Southern soldiers walked 
without shoes, lived on parched corn, wont in ragged 
uniforms; but they always had enough ammunition, 
thanks to the unflagging efforts of Gorgas, Rains and 
Mallet, who never failed them. 

The North, although more highly industrialized at 
the beginning of the Civil War, also had difficulties 
in procuring certain products, particularly saltpeter, 
all of which had to be imported from India. The 
ordnance department had let its supplies run low 
and in the fall of 1801, even before much large-scale 
fighting had taken place, a serious shortage of this 
critical material developed. Lam mot du Pont, the 
youngest member of the du Pont family who owned 
the large powder plant in Wilmington, Delaware, 
Avas the outstanding chemical genius north of the 
Mason and Dixon Line. Lammot, then only thirty 
years old, had graduated from the University of Penn- 
sylvania as a chemist at the age of eighteen. Six foot 
two, lanky, big-boned and gifted with an iron deter- 
mination, he s(M>n became a leader in the powder 
industry. After the end of the Crimean War, he 
went to Europe to study the latest advances in the 
art. Before going on this trip, however, he had per- 
fected and patented u process by which Peruvian 
sodium nitrate could be used for blasting powder in 
place of saltpeter. This invention, and the work lead- 
ing up to it, was destined to become a matter of 
national importance in the not distant future.^ 

When young du Pont became aware of the acute 
shortage of saltpeter and speculated on. its portentous 
consequences, he asked for and was granted a con- 
ference with the Washington authorities; immedi- 
ately afterward he sailed hurriedly for England to 
buy large quantities of saltpeter. He arrived there 
in November, and in a few days had acquired some 
2,000 tons. Just when the four ships on which the 
material was loaded were ready to sail, reports of the 
Trent affair reached London. The British mail boat 
Trent had been stopped on the open sea by a U. S. 
warship, and, eontraiy to international law, two 
prominent Southern passengers, John Slidell and 
James Mason, had been forcibly removed as prisoners 
of war. 

The British government, greatly incensed at this 
high-handed — and unauthorized — procedure, lodged 
a violent protest in Washington, asking for surren- 
der of the two Confederates and an apology for their 
seiaure. To show that her government wae in earnest, 

T ''B. I. du Pont de Nemours, A History/* Houghton 
MiflEliii Oompany, 1920, pp. 82-99. 


the Queen declared an embargo on all munitions, and 
du Pont*8 boats with their precious loads were pre- 
vented from sailing. Excitement ran high, both in 
Great Britain and the United States. The British 
ambassador, on December 23, handed President Lin- 
coln an ultimatum, to be answered within seven days. 
War between the two great English-speaking nations 
appeared imminent. 

In the meantime, Lammot du Pont had returned to 
America and was in Washington on December 26th. 
What transpired there is not a matter of record, but 
can easily be surmised. If the Federal government 
could not get saltpeter from England or her posses- 
sions, the war was at an end. Wars could not be 
fought without powder, and powder could not be 
made without saltpeter. On December 30, 1861, Lin- 
coln ordered the unconditional release of the two 
Southern emissaries. It was an unpopular decision 
but, although the public remained ignorant of his 
motives, the 1 ‘resident had hardly any choice in the 
matter. 

This little-known backstage setting to one of the 
Civil War*s most stirring episodes had far-reaching 
consequences. Lammot du Pont was determined not 
to let the country be caught again in a similar critical 
situation. From Indian saltpeter he turned to the 
sodium nitrate deposits of South America, and suo- 
<‘eeded even during the war in broadening the scope 
of his patented process so as to make it applicable 
also to the manufacture of gunpowder. The Indian 
monopoly was broken. From then on the United 
States ceased to depend for its supply of saltpeter 
on a European nation or her cok>nies.® 

Thus the Civil War laid the foundation for the in- 
dustrial development of the South and, still more 
important, for the military self-sufficiency of the 
United States. If wise leadership were to follow, the 
lessons of the fratricidal slaughter, learned at such 
bitter cost to both sides, would not be forgotten. The 
recent past was even then Lireshadowing the events 
of the future. A big war, it was clearly shown, was 
no longer a mere clash of armed forces; it was a 
struggle between peoples and entire economic systems, 
essentially not much different from the cmripctitive 
struggle between two large business enterprises. The 
South had starved in the midst of plenty because of 
its broken-down transportation and finances; the 
North had ahnost lost through poor management of 
its supply department. There was ground for hope 
that the re-United States would not allow a repeti- 
tion of similar blunders, and that no attack would 
ever again find the war department without a tlior- 
oughly prepared, all-embracing business organization 
and an abundance of the most vital sinews of war, 

« * * Pu Pont, One Hundred and Forty Years. * * * * E. 1. 
du Pont de Nemours, A History.** 
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The First World War 

The first World War was characterized by one 
efaemical achievement of such overwhelming interest 
that it outweighed all others. I am speaking of gas 
warfare. Aside from its novelty in modern combat, 
the introduction of this weapon carried with it the 
gernj of a thought which, if it had been properly 
understood and interpreted, might have changed our 
entire conception of and preparation for warfare in 
general. Unfortunately for us, the Germans did 
develop the thought, and thereby gained an incalcu- 
lable advantage over her opponents in the present 
world conflict, 

I am not going to discuss at length the pros and 
cons of whatever moral issues may be involved in 
the use of poison gases. My personal opinion that 
gas warfare is no more evil than any other kind of 
human slaughter is, J believe, shared by most chem- 
ists. Attempts to outlaw it are bound to end in fail- 
ure. Technical progress, whether for good or evil, 
can not be undone. Even if outlawed, the fear that 
the enemy wull do the unlawful, would force us to 
keep all our knowledge and preparations up to date. 
The world has looked in turn upon arrows, Greek fire 
and gunpowder as illegitimate methods of combat 
and has tried to suppress them. Only twenty-five 
years ago, many voices were clamoring for the abol- 
ishment of submarines. No one advocates their 
abolishment to-day. Nations in mortal danger have 
always ignored peacetime treaties, for war itself is 
a denial of all laws and agreements. SUent leges inter 
(irma, as the Romans put it, “when the arms speak, 
the law^ becomes silent.^^ Two men on a rock-bound 
island fighting for the last crumb of bread or drop 
of water do not follow Marquis of Queensberry rules. 
But this is beside the point. The thought I have in 
mind tends in a different direction. 

When the idea of a gas attack, on which German 
laboratories had worked for some time past, was first 
submitted to the German High Command, it was 
received wilh disdain. The graduates of Potsdam 
thought they knew all about warfare and wanted no 
advice from outsiders. It is said that only personal 
intervention by the Kaiser brought about a change 
of heart among the commanding generals. Never- 
theless, they immediately set out to sabotage the plan, 
whether through lack of capability or malice is im- 
material. The proper procedure would have been to 
call a conference of their leading chemists, inventors, 
military officers and business executives — the best 
brains of the country — to discuss the possibilities of 
this gas plan and perfect it before putting it to use. 
The businessmen, if men of vision, would no doubt 
have voted against its immediate adoption. Let there 
first be found a gas that was less visible, less odorous 


and not as easily identified as chlorine. Even a poker 
player would have advised against tipping a hand 
that held great possibilities, but still had to be played. 

Months would have passed. Then the chemists 
would have submitted their improved product, phos- 
gene. Invisible, insidious, highly poisonous, it would 
have broken the Allied front; for no soldiers can 
stand up against a weapon they can not see and 
against which there is no defense. Of course, the 
attack would have to be carried out on a long front, 
one hundred, two hundred miles at least, and be sus- 
tained by a full onslaught against the incapacitated 
or demoralized opponents. What if victory tv ere 
achieved by means called unfair or even illegitimated 
The world had a way of bowing to the victor, regard- 
less of the means he had emi^loyed. One had only 
to read history for confirmation of this fact. 

But the decision was not i)ut into the hands of a 
board with vision; instead, it was left in the hands 
of men who had only the narrow view-point of the 
German military caste. Like the hungry man to whom 
a good fairy granted one wish and who asked for a 
meal when he could have asked for a King^s ransom, 
the Germans made their gas attack on a three-mile 
front; they killed 5,000 Frenchmen and French 
colonials, injured 10,000 and captured 6,000 more. 
That was all. There were not even enough German 
troops in reserve to march through the breach to the 
English Channel, which they could have done. 

This happened on the 22nd day of April, 1915, 
On the 23rd, 100,000 gas masks, hurriedly made from 
cotton pads saturated with reducing agents and 
chlorine-reacting compounds, were on the Allied 
front. The great peril was past. Germany’s chem- 
ists had presented their country with a great oppor- 
tunity to win the war with one stroke, and the general 
staff had exchanged the gift for a mess of pottage. 

From a far-off perspective, this first .modern gas 
attack deserves a much closer study than it seems to 
have received. Reduced to its simplest terms, this 
had been the problem. A big business concern, called 
Germany, had been offered a new invention that would 
speed up its output, in this case the killing or dis- 
abling of enemy troops. As in the case of any other 
invention, she asked her specialists to pass on its 
technical merits. The chemists approved. There was 
a gas called chlorine that could be taken to the front 
and used to kill people. The supply or manufactur- 
ing department affirmed its ability to produce chlorine 
cheaply and in large quantities. The invention was 
now submitted to those who had to use it, the plant 
managers and engineers, or in war, the general staff 
and the front line officers. They agreed, reluetanl^y 
and with understandable professionsl |)rider^or 
haps jealousy^that ^ 
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feasible; theit main objection probably was that ex- 
isting methods were satisfactory, and that the situa- 
tion was well in hand. Now the invention should 
have been passed back to the board of directors, the 
big keen brains of the enterprise. Here was an 
invention that could not be patented nor kept secret 
for any length of time. What was the best policy 
to profit by itf Disregarding the character of the 
novelty, the directors would ask several pertinent 
questions. Could the invention be easily imitated? 
It could. Why not wait then until it was made more 
complex before putting it on the market? And when 
it was time to sell the article, let it be turned out in 
such big quantities, that competitors would be swept 
off their feet, and be out of the running before they 
could catch their breath. But the business firm called 
Germany had no board of directors; and having no 
board of directors, she missed her one golden oppor- 
tunity to win the war. 

In principle, there was no great difference between 
a novelty to be sold to the public and a new weapon 
called poison gas. Germany lost the first World War 
because she did not recognize that war had become 
Big Busine.ss; hence she had no board of directors to 
conduct the war in a business-like fashion. An inven- 
tion which would have swung the balance was there, 
but its use was left to the discretion of one single 
department which muffed it. It was as if a big steel 
company would leave a question of fundamental 
policy in the hands of its distributing agents. They 
would be consulted, of course, but they would not be 
asked to carry the responsibility; for the introduction 
of now processes involves more than mere technical 
sales ability; it involves questions of finance, tariffs, 
patent laws and others that can only be weighed effi- 
ciently by shrewd and experienced groups of master- 
minds, not by specialists in any one line, no matter 
how brilliant. The proper utilization of poison gas 
was neither a purely chemical nor a purely military 
problem. In its larger sense it was a business prob- 
lem, and its solution should have been left to the 
shrewdest business minds of the nation. 


In its primitive stages war was a clash of brute 
force against brute force. By and by weapons were 
devised and improved, and those with novel arms 
were the most successful. The waxed bow of the 
Northern tribes, the short sword of the Romans, 
showed that technical ingenuity had its rewards even 
in the early stages of warfare. The men of the Mace- 
donian phalanx were forerunners of pur shock troops, 
the elephants forerunners of steel tanks yet to be 
invented* At the same time, stratq^ began taking 
tibe |)laei6 of mere brawn. In spite of these develop- 
however, war was still largely a matter of 
as the owner of e prWtive iron 


furnace was his own chemist, engineer, salesman and 
credit department, so the primitive general embodied 
in his own person all the knowledge and ability neces- 
sary to organize, arm and lead his troops. 

The graduates of Potsdam were finely educated 
soldiers, but they still thought of war in terms of 
rifles, siege guns, local strategy. They failed to recog- 
nize that modem wars had grown beyond the art of 
soldiering and had become an enormous business en- 
terprise which they were not trained to conduct. 

The German High Command did not properly 
evaluate wh^t chemisis could 3o, because they lacked 
the vision and experience of keen and successful busi- 
nessmen. It was not they who failed; the system 
failed which they served. One simple businessman, 
unable to tell a machine gun from a revolver, but 
shrewd in the ways of the competitive world, sitting 
in conference with the military oflScors, might have 
kept them from the eleinentary error they were about 
to commit. His advice could have changed the course 
of history. But to have such an outsider take part 
in military discussions is something the German High 
Command would have considered ridiculous. 

The first World War demonstrated that chemical 
ideas, properly utilized, can win wars. This does 
not mean, of course, that chemists alone can win them 
without cooperation from others. In order to win a 
war by means of a startling invention, or at least 
help win it, a coordination of four different types of 
mentality is needed, and they must work in harmony, 
like a well-organized athletic team or the integrated 
parts of an aggressive business enterijrisc. 

First, we must have the imaginative type which 
envisions things that have never happened before; 
not visionaries who dream of perpetual motion, but 
minds that can visualize a gas adapted to warfare and 
base their dreams on sound chemical and physical 
principles. 

Second, we need the specialist, the expert in the 
field to which the proposed invention belongs and who . 
is competent to judge which dreams may be reason- 
ably expected to come true. He need not be imagina- 
tive, but neither must he be hidebound, for it is up 
to him to translate a vision into an actuality, or else 
decide definitely that to do so is impracticable. This 
expert must have a large staff of chemists, physicists, 
engineers, physicians, mechanics and others at his beck 
and call, so as to carry new ideas to their completion. 

The next man to take over is the man in whose 
hands the invention is to he placed. In commercial 
life we caU him the distributor; in war he is the mili- 
tary officer at headquarters. It is he who must deter- 
mine how the invention fits into his task at the front 
and out details of its proper apptication. 
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Had a gas best be ejected from projectors brought 
close to the enemy lines, or should it be put into 
shells? Is it advisable to disguise the odor of a gas 
by the admixtures of other gases? These are ques- 
tions on which his decision should be final. This 
officer must be a man of intelligence, for it is up to 
him to either carry out new ideas or else pass them 
back to the laboratory to strengthen them for actual 
combat use, but his authority should not be allowed 
to extend beyond these specialized tasks. 

The fmirth type of mind is that of the general 
director who has before him an over-all picture of 
the entire war and whose word alone can release the 
invention. His judgment, not that of the military 
staffs or any otlicr groups, should decide if, when and 
how a new weapon is to be put to practical use. If 
he fails, the invention fails, no matter how meri- 
torious it may be per se. The German generals 
should not have shouldered a responsibility that prop- 
erly belonged to a type of mind they did not possess. 

The great achievement of chemistry in the first 
World War was the lesson we learned — or should 
have learned — how to utilize new chemical ideas cor- 


rectly. Gases may or may not play a prominent part 
in our present conflict, but other chemical inventions 
may take their place, carrying with them that element 
of surprise which is so essential to military success. 
If such an invention should be brought forth, it will 
undoubtedly be developed and used with full consid- 
eration of the lesson the Germans taught us unwit- 
tingly by their abortive gas attack at Ypres almost 
thirty years ago. 

Above all, of course, the first World War confirmed 
what the Civil War had indicated — that war has be- 
come an enormous business and that its direction 
should no longer rest exclusively on the military 
branch of the government; strategy, arms and man- 
power have ceased to be the only means by which war 
is waged. Each nation needs in addition much other 
new equipment, such as a research department — 
scientists. But equally important is a board of direc- 
tors to coordinate all branches and infuse into the 
whole structure the shrewdness, experience and aD- 
around brain-power without which no Big Business 
can be successfully conducted. 

(To he concluded) 


SCIENTIFIC EVENTS 


DEATHS AND MEMORIALS 

Dr. Eomund S. Conklin, formerly head of the 
department of psychology of Indiana University, 
died on October 6 at the age of fifty-eight years. Be- 
fore going to Indiana University, Dr. Conklin was 
head of the department of psychology at the Univer- 
sity of Oregon. 

Dr. Winfield Scott Hall, since 1919 emeritus 
professor of physiology of Northwestern University, 
died on October 2 at the age of eighty-oric years. 

Dr. Frank William Marlow, professor emeritus 
of ophthalmology of the College of Medicine of Syra- 
cuse University, died on October 4. He was eighty- 
four years old. 

Dr. Heruert Potts, professor emeritus of oral sur- 
gery of the Dental and Medical School of Northwest- 
ern University, died on October 7 at the age of 
sixty-nine years. 

The death is announced, while a prisoner of Japan, 
of Dr. Robert Cecil Robertson, professor of bacteriol- 
ogy at the University of Hongkong and a meinber of 
the League of Nations Medical Mission. He was 
flfty-three years old. 

Nature announces the death of Dr. L. Aschoff, pro- 
fessor of pathological anatomy at the University of 
Freiburg in Breisgau, aged seventy-five years, and of 


Dr, H. C. Lawrence, formerly of the Imperial For- 
estry Service, Burma, on August 25, at the age of 
sixty-seven years. 

The Soviet Academy of Sciences has set up a spe- 
cial committee, under the chairmanship of M, Krylov, 
the mathematician, who translated Sir Isaac Newton 
works into Russian, to celebrate the tercentenary of 
Newton in December. 

MICROFILM RECORDS OF THE LINNEAN 
SOCIETY OP LONDON 

Some time ago a grant was made by the Carnegie 
Corporation to the Linnean Society for the purpose 
of making a complete photographic record of all 
Linnean manuscripts and specimens. Although these 
documents were in storage outside London the task 
of photographing the material has now been com- 
pleted. At the time the grant was made the officials 
of the Linnean Society offered to deposit a com- 
plete microfilm record in some American institution, 
and later the council of the society selected Harvard 
University as the place of deposit. The extensive 
series of microfilms, transmitted from London through 
British government channels, is now at the Arnold 
Arboretum. As soon as the necessary descriptive 
data are received these will be deposited at the Gray 
Herbarium, Harvard University. Once the material 
is organised arrangements wiU be n^e to supply 
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individuals and institutions with prints at the cost 
of reproduction. 

E. D. Meurill 

POSTGRADUATE COURSE IN INDUSTRIAL 
MEDICINE AT THE LONG ISLAND 
COLLEGE OP MEDICINE 

The industrial health problem, measured by the 
soaring curve of accidents and absenteeism due to 
illness, appears to be most critical. It is well known 
that industrial illnesses and accidents are rising, at 
a rate which in some states is outrunning the rise in 
employment. Sound industrial health measures more 
widely applied should helj) to arrest this trend, con- 
serve manpower and thus aid the war effort. These 
figures have been cited to indicate the scope and in- 
creasing gravity of the situation, ^ 

By the end of 1942 twenty million Atrtericans will 
be at work in war plants — almost three times as many 
as were at work in such plants on January 1. Sixty 
million persons will have employment in all types of 
gainful occupation by the end of 1943. One third 
of these sixty million will be women, many of whom 
are new to industrial work. The rest will be men, 
most of whom are either too old, too young or who 
are physically unfit for service. 

If the health problem in industry is critical now, 
consider what it will be when these millions of work- 
ers, most of whom are poor health risks and inex- 
perienced in industrial work, are in the factories. In 
the last analysis industrial health is a medical prob- 
lem. It is to the plant physician, be he full-time, 
part-time or ^*on call,^' that management must look 
in solving its health problems. Upon the medical 
profession rests the responsibility for safeguarding 
industrial health. Medical schools share in that re- 
sponsibility, for they are one of the media through 
which training for medical service in industry is 
carried on. 

The supply of physicians with industrial medical 
training is limited. Yet many more physicians with 
a grounding in industrial health are needed to serve 
in new and expanded war plants and in civilian in- 
dustry and service. Many physipians now serving 
industry part-time or “on call” will be needed for 
full-time service, possibly in more than one plant. 

Granting all this, the college had the problem of 
deciding on the type of course it would offer. It 
appeared that at least two conditions should be met: 
(1) the oourse should be so arranged that physicians 
within commuting distance could enroll and still carry 
on their practise; (2) the course should be organized 
to meet the requirements. for grounding in the funda- 
mentals of the subject that would fit the needs both 
of physicians with some experience in industrial medi- 
cal practise and phymeiana with little or none. 


In its planning the college had the benefit of the 
advice of a number of industrial physicians, notably 
Dr. Cassius H. Watson, medical director of the 
American Telephone and Telegraph Company, and 
Dr. John J. Wittmer, medical and personnel director 
of the Consolidated Edison Company, both of them 
alumni of the college. The principle they stressed 
from the start was: Keep it practical. 

As it was finally developed, the course, which will 
be given fro in November 2 to 13, consists of two 
weeks of afternoon and evening lectures with morning 
clinics in the medical departments of industrial con- 
cerns. The material for the first week will cover the 
organization and operation of typical medical depart- 
ments, physical examinations, study of absenteeism 
and a review of the human factors in industrial medi- 
cal work. In the second week lectures and seminars 
on accidents and their prevention, industrial toxicol- 
ogy, traumatic surgery and nutrition have been 
scheduled. It was hoped that these topics would pro- 
vide orientation in the main problems of industrial 
medicine for the physician new to this special type of 
practise and a new approach to some of these prob- 
lems on the part of the physician with some experience 
in industrial practise, 

A series of nine morning clinics, most of them to be 
held in medical departments of industrial concerns, 
have been arranged with the object of demonstrating 
to the students the subjects covered by the lectures of 
the previous day. A plan of internships of a month's 
duration in industry immediately following the course 
was devised for physicians who desire further train- 
ing and who could be placed. Thirty-nine industrial 
physicians and experts in related fields such as com- 
pensation insurance will lecture in the afternoon and 
evening sessions. Twenty-three of these are from the 
metropolitan New York area and sixteen from other 
parts of the east. 

The fee for the course is $50, $10 of which is pay- 
able in advance. Students may apply for admission 
for a part of the course, although they must elect to 
attend at least two full days of afternoon and evening 
lectures. The “per diem” charge is $5, The number 
of full-time students will be limited to fifty. 

Alfred H. Crawford 

THE VAUGHAN RESEARCH AWARDS IN 
HORTICULTURE 

Awards of $500 each are to be provided by 
the American Society for Horticultural Science for 
the two outstanding papers of the year presented 
before the society. These awards are made possible 
through the generosity of L, H. Vaughan, of the 
Vaughan's Seed Stores of Chicago. They will be 
known as the Vaughan Research Awards in Horticul- 
ture. One award is to be made in the field of flori* 
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culture and one in vegetable crops. The awards for 
1942 will be made at the winter meeting of the society 
in New York City which will be held from December 
29 to 31, and will be selected from the papers which 
have been presented before the society during 1942. 

Preference will be given to papers that present new 
discoveries in these fields, showing promise of com- 
mercial importance or practical application. Prefer- 
ence will also be given to papers by authors under 
thirty-five years of age, The papers will be judged 
on the basis of originality, soundness, accuracy, clear- 
ness and conciseness of presentation, and on the value 
of the work, especially in its practical applications. 

The American Society for Horticultural Science 
was organized in 1903 to promote the science of hor- 
ticulture. Its membership is cx>mposed of horticul- 
turists and t(xrhnical workers in horticulture in the 
United States, Canada, Mexico and abroad. Each 
year in connection with the annual meeting of the 
American Association for the Advancement of Science 
it holds a three-day program at which timely horti- 
cultural topics on fruits, vegetable crops, ornamental 
horticulture, floriculture, genetics, plant physiology 
and biochemistry are presented and discussed. In 
addition, round table discussions are held on such 
horticultural topics as varieties, educational methods, 
extension methods, nomenclature, research teehnie 
and special crojis. .Joint meetings are held with re- 
lated science groups, such as phytopathology, genetics, 
soil science and botany. 

In addition to the annual meeting, sectional meet- 
ings are held each year on the Pacific Coast, in tbe 
South and in the Great Plains area. The papers and 
discussions from these meetings are published by the 
society in two bound volumes of “Proceedings” 
amounting to approximately 1,200 pages each year. 
Dr. H. B. Tukey, Geneva, N. Y., is secretary of the 
society. 

THE FIFTIETH ANNIVERSARY OF THE DE- 
PARTMENT OF ZOOLOGY OF COLUMBIA 
UNIVERSITY 

Professor Leslie C. Dunn, executive officer of the 
department of zoology of Columbia University, an- 
nounces that the department will celebrate on October 
16 and 17 the fiftieth anniversary of its founding. 

Dr. Nicholas Murray Butler, president of the uni- 
versity, will be the principal speaker at a dinner 
to be held in the Men^s Faculty Club on Friday 
evening, October 16. Addresses tracing the progress 
of the department over half a century will be deliv- 
ered by distinguished zoologists from other institu- 
tions who have received the Ph.D. degree at Columbia. 
Dr. James H. McGregor, recently retired from active 
service in the department to become professor emeri- 
tus, will preside. 


Dr. Butler will speak on the origins of the depart- 
ment ; Albert P. Matthews, professor emeritus of bio- 
chemistry at the University of Cincinnati, will review 
its early history with emphasis on the achievements 
of Professor Edmund B. Wilson in experimental 
embryology and cytology j Dr. Charles Packard, 
director of the Marine Biological Laboratory at 
Woods Hole, Mass., who received his Ph.D. in the 
department in 1914, will deal with the work of the 
department during his day; the development of the 
new science of genetics under Dr. Thomas H. Morgan 
and Dr. Edmund B. Wilson will be described by Dr. 
Curt Stern, head of the department of biology at the 
University of Rodiester and formerly fellow of the 
International Education Board at Columbia; Dr. 
Alfred S. Homer, professor of zoolop^ at Harvard 
University, will stress the connections of the depart- 
ment with the American Museum of Natural History, 
where Professor Henry Fairfield Osborn, paleontol- 
ogist and first chairman of the department, was head 
of the division of mammalian paleontology, and Pro- 
fessor William K. Gregorj" now serves as curator of 
comparative anatomy and ichthyology. Dr. Meryl 
Rose, instructor in biology at Smith College, who 
received his Ph.D. at Columbia in 1940, will speak 
as a representative of his own day in the department. 

A statement issued by Professor Dunn reads: 

The work of the department from its inception in 1892 
has contorod in the study of evolution, heredity and tbe 
development and organization of the living cell and body. 

The first chairman of the department, Professor Osborn, 
played a leading part in the investigation of the succ*5S- 
sion of animals of the past through their fossil remains. 
His associate, Bashford Dean, was a leading student of 
the fossil fishes and founder and first director of the 
Biological Station at Cold Spring Harbor. 

Professor McGregor devoted himself to the study of 
the ancestry of men, and his reconstructions of primitive 
man based on fragmentary skeletal remains arc familiar 
to most biologists. Henry E. Crampton, a member of 
the department since 1893, investigated the land snails of 
some of the Pacific Islands to confirm Darwin *b conten- 
tion that specific differences originate by the accumula- 
tion of individual differences. 

Under the leadership of Thomas H. Morgan and Ed- 
mund B. Wilson, with the cooperation of Alfred H. 
Sturtevant, Hermann J. Muller, Calvin B. Bridges and 
others, the mechanism of Mendelian heredity was eluci- 
dated in detail, and the chromosome theory of heredity, 
or, as Morgan later called it, the theory of the gene, was 
developed at Columbia between 1910 and 1928. 

Protozoology, the study of one-celled animals, hod its 
American beginnings and underwent its chief development 
in this department, under the leadership of Gary N. 
Calkins. 

The association of cytology and genetics ^ntinued 
after Wilson had reUrcd^ and Morgan Imd 
b^me db^eetor of tlm 
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stitute of Technology^ with Schrader and PolUster in the 
field of cytology, and in genetics, Dunn and Dobzhansky 
in the soology department and Hhoades in the botany 
department. These five men continued the work of Mor- 
gan and Wilson on heredity in relation to evolution, to 
development and to the structuro and bohavi{)r of the 
finer constituents of cells. 

With the appointment of Professor Selig Hecht and the 


establishment of the Laboratory of Biophysics in 1926, 
physiology became a subject of advanced instruction and 
research. The work of that laboratory has been centered 
on the mochanisms by which organisms respond to light, 
and the work of Hecht has laid the basis for an under- 
standing of some of the fundamental processes of vision. 

The two day celebration will end with open house and 
tea in the department on October 17. 


SCIENTIFIC NOTES AND NEWS 


Thk autumn meeting of the National Academy of 
Sciences will be held in the Academy Building, Wash- 
ington, D. C., on Monday, October 26. The meeting 
will be a business session for members only, and it is 
expected that the session will be confined to that one 
day, beginning at 9:30 a.m. 

The autumn general meeting of the American 
Philosophical Society will be held on Novcirjber 20-21, 
beginning at 10 a.m. on Friday, November 20. The 
society will provide hotel entertainment for non-resi- 
dent members and invited guests if they will notify 
the executive officer as soon as possible of their inten- 
tion to be present at the meeting. For members and 
invited guests from a distance the society will, as 
usual, meet the regular hotel charges for rooms during 
the period of the meeting and for such meals as are 
not otherwise provided for by the society. On Friday, 
November 20, there will be a continuation of the pro- 
gram on the “Early History of Science and Learning 
in America” and on Friday evening a public lecture 
followed by a reception. On Saturday morning, there 
will be an executive session of the members followed 
by papers on various subjects and reports of progress 
by recipients of grants from the reswch funds. Dr, 
L. P. Eisenhart has succeeded ns executive officer Dr. 
Edwin G, Conklin, who is now president of the society. 

The title of professor emeritus of psychology was 
conferred in September on Dr. Walter B. Pillsbury 
by the University of Michigan, Dr. Pillsbury, who 
reached the age of seventy years last July, has been 
a member of the faculty for forty-five years, having 
been appointed instructor of psychology in 1897, 

Chemical and Engineering News states that Milton 
Kute, who started work as an office boy forty-five 
years ago and is now assistant to the general manager 
of the Electrochemicals Department of E. I. du Pont 
de Nemoura and Co., Inc., was given on August 3 a 
testimonial dinner by his associates. 

Db. EnrsE Dbfkw Strang UEsfehanob, a founder 
of the Kate Depew Strang Cancer Prevention Clinic 
oC;^e York Infirmary for Wom^ and Chfldren 
of the Women^s Field Army 


of the American Society for the Control of Cancer, 
was presented nt a joint dinner on September 24 of 
the American Sodety for the Control of Cancer and 
the New York City Committee with the Clement 
Cleveland Medal, awarded annually by the New York 
City Cancer Committee “for outstanding contribu- 
tions to cancer control work.” 

It is reported in Museum News that officers of the 
newly established Minneapolis Science Museum So- 
ciety have been elected as follows: Alger R. Syme, 
jiresident (geological society) ; John S. 1). Clark, first 
\nce- president (bird club) ; Wensell Frantzich, second 
vice-president (astronomy society) j Ward H. Benton, 
treasurer (mineral and gem club) ; and Miss Macy 
Spracher (botanical society). Milton D. Thompson 
is director of the museum. The society was organized 
on May 20 to combine all the organizations that have 
been using the Minneapolis Public Library Science 
Museum as headquarters. It will have control of the 
funds of the former “Museum Federation.” It will 
endeavor to increase the membership in order to pro- 
vide support for the museum, which has been strug- 
gling for its existence since the withdrawal of a WPA 
project. 

Db. Herbert E. Longknecker has been appointed 
associate professor of biochemistry and associate 
director of the Buhl Foundation projects in the Uni- 
versity of Pittsburgh during the absence of Professor 
Charles Glen King, who is on leave to serve as scien- 
tific director of the Nutrition Foundation. Dr. King 
is also visiting professor of chemistry at Columbia 
University. 

Henry P. Treffers, instructor in biochemistry at 
the College of Physicians and Suigeons of Columbia 
University, has been appointed assistant professor of 
comparative pathology and biochemistry at the Har- 
vard Schools of Medicine and Public Health. 

Db. Laurens H. Skelye, formerly president of St 
Lawrence University and recently assistant to Dr, 
Stephmi Duggan, chairman of the Emergency Com* 
mittee in Aid of Displaced Foreign Scbolai^ has gope 
to itstantml, Turkey, where he will teach philosopliy 
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during 1942-43 at Robert College and the Womans 
College, 

B. V. Southwell, professor of engineering science 
at the University of Oxford, member of the British 
Aeronautical Committee, has been appointed rector 
of the Imperial College of Science and Technology, 
University of London, in succession to Sir Henry 
Tizard, who was recently elected president of Mag* 
dalen College, Oxford, 

Dr. Albert W. Davison, head of the department of 
chemical engineering and cheinistry at the Rensselaer 
Polytechnic Institute, has been appointed director of 
research for Owens-Corning Fibreglass Corp., joint 
subsidiary of OwenB-Illinois Glass Co, and Coming 
Glass Co., with laboratories in Newark, Ohio, He 
will take up the work on January 16. 

Dr. T. Rovus, fortnerly director of the Kodaikanal 
and Madras Observatories, has been appointed pro- 
fessor of astronomy in the University of Istanbul. 

Db. Chester M. Suter, professor of organic chem- 
istry at Northwestern University, has been appointed 
director of chemical research at Winthrop Chemical 
Company, Inc,, at Rensselaer, N. Y. 

Dr. Grant W. Smith, assistant professor of chem- 
istry at the University of Kansas City, where he has 
taught for the past seven years, has joined the research 
staff of the B. F. Goodrich Co., Akron, Ohio, as re- 
search chemist in the Koroseal Division. lie will be 
engaged in research in polymerization. 

Db. Robert B. Hall, professor of geography at the 
University of Michigan, has returned after a yearns 
stay in Latin America, where he tiiade a thorough 
study of Oriental settlements, with particular em- 
phasis on Japanese colonization. He is now prepar- 
ing a rejjort on his findings for the Rockefeller Foun- 
dation. 

Db. Charles F. Scott, profes,sor of electrical engi- 
neering emeritus of Yale University, has been ap- 
pointed a member of the Sectional Committee on 
Definitions of Electrical Terms of the American 
Standards Association. 

By an order of the British Privy Council, Professor 
David Keilin, Quick professor of biology at the Uni- 
versity of Cambridge ; Sir Henry Hallett Dale, direc- 
tor of the British National Institute for Medical 
Research and president of the Royal Society, and 
Colonel Sir Charles Glen MacAndrew, Meniber of 
Parliament, have been appointed members of the 
Medical Research Council, 

A COMMITTEE has been formed under the chairman- 
ship of Sir John Russell, F.R.S., to work with the 
British Allied Technical Advisory Committee on scien- 


tific problems connected witli post-war agricultural 
reconstruction in devastated Europe, Another com- 
mittee, with Dr. Dudley Stamp as chainuan, will con- 
sider the further application of science to rural plan- 
ning, as suggested at the conference on science and 
world order in 1941. 

The Journal of the American Medical Association 
reports that Dr. Thomas Parran, Surgeon General, 
U. S. Public Health Service, attended the Inter- 
American Conference on Agriculture as a counselor 
and as a guest of honor of the Federal Dej)artment of 
Health. He was received by President Avila Camacho 
and by the National Academy of Mexico. Dr. Parran 
visited the Institute of Tropical Diseases, the School 
of Hygiene and Public Health, the tuberculosis sana- 
torium in Iluipulco, the Institute of Hygiene, the 
Central Laboratories and the Army Hospital. He 
inspected the malaria works in the state of Morelos 
and other services under the control of the Federal 
Department of Health and the Secretariat of Public 
Assistance. 

Clifford S. Garner, assistant professor of chem- 
istry at the University of Texas, is on leave of absence 
to enable him to work on a project under the National 
Defense Research Committee at the University of 
California in Berkeley. 

The twelfth Joseph Henry Lecture of the Philo- 
sophical Society of Washington was delivered on 
October 10 by Dr. Francis Bitter, associate professor 
of the physics of metals at the Massachusetts Insti- 
tute of Technology. He will take as his subject **The 
Scientific Significance of Ferromagnetism.” 

Professor Laurence Irving, of Swarthmore Col- 
lege, gave on October 12 an illustrated address before 
the section of biology of the New York Academy of 
Sciences. He spoke on “The Action of the Heart and 
Circulation of Seals, Beaver, and Other Diving Ani- 
mals During Diving.” 

Dr. Thomas Francis, Jr., professor of epidemiol- 
ogy at the University of Michigan School of Public 
Health, Ann Arbor, will deliver under the auspices 
of the Xi chapter of Phi Beta Pi the annual Clarence 
Martin Jackson lecture of the University of Minne- 
sota. He will speak on “Interpretation of Current 
Studies in the Control of Epidemic Influenza.” 

The Journal of the American Medical Association 
reports that Dr. Eugene R. Kellersberger, New York, 
executive secretary of the Atncrican Mission to Lepers 
and formerly a medical missionary in Belgian Congo, 
Africa, delivered a lecture at the Mellon Institute on 
October 9, under the auspices of the University of 
Pittsburgh School of Medicine. The subject of the 
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lecture wae ‘*Twenty-Four Years^ Experience with 
Tropical Diseases.” 

The American Association of Civil Engineers held 
a joint meeting with the Engineenng Institute of 
Canada at Niagara Falls, Ontario, from October 13 
to 15. 

The thirty-first National Safety Congress and Ex- 
position of the National Safety Council will be held 
in Chicago from October 27 to 29 under the presidency 
of Colonel John Stillwell. 

The new laboratory of electroencephalography at 
the School of Medicine of Stanford University was 
opened on October 8. 

Applications for research fellowships in medicine, 
dentistry and pharmacy in the University of Illinois 
are being considered for the year beginning on Sep- 
tember I, 1943. Appointments to these fellowships 
will be announced on January 1. Candidates must 
have completed a training of not less than eight years 
beyond high -school graduation. The fellowship car- 
ries a stipend of $1,200 a calendar year with one 
month^s vacation. Application blanks and further 
information may be secured from the secretary of the 
Committee on Graduate Work in Medicine, Dentistry 
and Pharmacy, 1853 W, Polk Street, Chicago, 111, 


Museum News state.s that the Museum of Compara- 
tive Zoology, Harvard University, will discontinue 
with Volume 56 the memoir series of the museum, 
which was begun nearly eighty years ago. Decision 
to concentrate on scientific research is the reason. It 
is also reported that the New England Naturalist, 
published quarterly by the New England Museum of 
Natural History, Boston, since December, 1938, sus- 
pended publication with the February issue. 

Harvard College will receive a residuary bequest 
of $259,089 under the will of Henry Osborn Taylor, 
author and historian, who died on April 13, 1941. 
The will directs that the bequests be applied toward 
the maintenance of salaries for members of the teach- 
ing stntf. 

The University of California College of Pharmacy 
has been accredited by the American Council on Phar- 
maceutical Education and given membership in the 
American Association of Colleges of Pharmacy. In 
announcing this action, which places the College of 
Pharmacy on the same footing as other accredited 
colleges, Dean L. A. Schmidt explains that the delay 
in receiving this status was due to the reorganization 
of the curriculum and the modernization of labora- 
tories and equipment which has been in progress for 
five years. 


DISCUSSION 


NEW EPIDEMIOLOGICAL ASPECT OF 
SPOTTED FEVER IN THE GULF 
COAST OF TEXAS 

The alarming increase of typhus fever in Texas, 
reaching in 1942 the highest figures in .modern Texas 
history, was recently accentuated by a localized out- 
break of spotted fever. Four children living in a 
wooded area of the Gulf Coast were attacked by this 
disease, which was fatal in two cases. Confluent 
hemorrhagic spots involving the skin of victims were 
the most spectacular symptoms on which the disease 
was diagnosed by Dr. B. Reading, professor of 
pediatrics. Gross pathology and histopathology were 
characteristic of spotted fever. Rickettsiae, coecoid 
in type, were found in endothelial cells of various 
organs. 

Two strains of the infective agent have been estab- 
lished by the undersigned in guinea pigs inoculated 
with material from the above cases. After incuba- 
tion of 2 to 4 days a high fever of from 0 to 9 days’ 
duration developed in the infected animals. Mortal- 
ity in guinea pigs is very low. Occasionally scrotal 
reaetion has been noted. Intracellular cocooid Rick- 
ettsiae were found in sections of guinea pigs' organs. 


The surviving guinea pigs were found immune 
against spotted fever strain from Montana kindly 
furnished by Dr. R. R. Parker but susceptible to flea- 
and louse-borne typhus strains. 

The locality from which the cases came was found 
by us and by the entomologist of the Texas State 
Health Department to be infested heavily with the 
tick, Amblyomma americanum. Two specimens of 
the same species were also collected from the family 
of the victims. A thorough survey of the same area 
repeated two months later by U. S. Public Health 
Service and the Texas State Health Department again 
revealed A. americanum only among several thousand 
tick specimens collected. In both surveys no Berma- 
eentor variahilis or any other type of tick was present. 

These findings are of interest as they offer weighty 
evidence suggestive of spotted fever transmitted in 
nature by A. americanum as a new additional carrier 
of the disease. Experimental transmission tests by 
Parker, Philip and Jellison (1933) have proven A, 
americanum as an efficient carrier of Rocky Mountain 
spotted fever. The above authors have also discussed 
the possibility of A. omer*cowtt»n being a natural car- 
rier of that disease but no case of spontaneous infee- 
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tion has been definitely attributed to this tick before 
the observations reported here. On the other hand, 
the genus Ainblyomma is known to be a vector of 
spotted fever in Brazil and Colombia. Under these 
cmmmstances, the spotted fever of the Gulf Coast 
would be more closely related epideiniologically to 
that of South America than to tliat of the Rocky 
Mountains. 

LtiDwiK Anigstein 
Madeko N. Baoek 

Bepaetment or Pkeventive Medicine 
AND Public Health, Medical Bbanch, 

Univeesity or Teiias 

ADDITIONAL STEROIDS WITH LUTEOID 
ACTIVITY 

Recent experiments lead us to believe that con- 
trary to common opinion the progestational type of 
luteoid activity is detectable in many steroids and is 
not dependent upon the presence of an a-fi unsaturated 
ketone group at Bioassays were performed on the 
immature rabbit according to MePhail^ with the only 
modification of using 3 subcutaneous injections of 5 y 
of estradiol in 0.1 cc of peanut oil subcutaneously 
every second day during the period of sensitization. 

Since considerable confusion has been created in the 
literature by the inadequate description of steroids 
used for pharmacological assays, we shall refer to our 
compounds by their full systematic names [for termi- 
nology see Selye^] followed in brackets by their 
common names — ^whenever such are in use — and the 
melting point of our sample. The dosages given repre- 
sent the total amount administered during the test. 

The following steroids proved to possess progesta- 
tional activity at the dose levels indicated: 17-ethyl- 
At^-andrc>stene-3( P)-ol-20-one (pregnenolone, M,P. 
186®) 10 nig; 17- ethyl- A0-andro8tene-3(fi),21-diol-21 
acetate (acetoxy-pregnenolone, M.P. 183-184®) 25 mg; 
17-ethyl-A*-andro8tene-3, 11,20- trione-17,20-diol (Ken- 
dairs Cpd. “E”, M.P. 215-218® ( dec. ) ) 2 ing; 17-butyl- 
A*-androstcne-3,20-dione( 21 -ethyl progesterone, M.P. 
116°) 10 mg; A*-androstene-34.7-dione (M.P, 170®) 
25 mg; A’^-androfttene-3(P),17(a)-diol (androstenediol, 
M.P. 184-185°) 50 mg. 

The following compounds proved to be devoid of 
progestational activity at the dose level indicated : A®- 
androstene-3 ( P ) -ol-17-one (dehydro-wo-androsterone, 
M.P. 146°) 50 mg; A4-androstene-3,17-dione-6(a)-ol 
acetate (M.P. 176°) 4.5 mg; 17-iso-heptyl-A®-andro- 
8tenc-3(P)-ol-25-one ( 27-nor-cholestenolone, M.P. 127- 
128°) 50 mg; the M.P. 180-182° epimer of A®.17a- 
inethylchrysopregnene-3(P),17a(?)-diol-17-one at ID 
mg and its M.P. 276-278° isomerid.at 6 mg. 

It ahould be emphasized that the material available 

1 M. K. MoPhaU, Jaur. 145, 1934. 

s Haas ScQye, Mev. Ctmad, ae Rio!., 1: 577, 1942. 


did not suffice in each case to perform a sufficient num- 
ber of assays on a wide range of dosages and that 
there is considerable individual variation with regard 
to the sensitivity of rabbits to progestational com- 
pounds. Hence the doses at which we detected definite 
activity should not be regarded as accurate threshold 
doses suitable for quantitative comparisons, although 
positive tests are qualitatively conclusive. Pregneno- 
lone and acetoxy pregnenolone have been assayed at 
various dose levels on 20 rabbits so that the threshold 
dose of 10 mg for the former and 25 rag for the latter 
may be regarded as fairly accurately established. The 
fact that they both possess progestational properties 
indicates that neither the ketone group at Cg nor the 
A*-double bond are essential prerequisites for luteoid 
activity. It will be recalled that both these compounds 
are also endowed with corticoid activity,® but in this 
respect acetoxypregnenolone is more active. It ap- 
pears, therefore, that in tlie A®-3-ol series, as in the 
A*-3-one series (confront with progesterone and 
desoxycortieosterone acetate), introduction of a 21- 
acetoxy group increases the corticoid, but decreases the 
luteoid potency. 

A detailed description of these experiments as well 
as of the relevant literature will be given at a later 
date. At this time we merely wish to call attention to 
the fact that progestational activity is exhibited by 
many more compounds than has hitherto been sus- 
pected. 

Acknowledgments: The cost of these investigations 
was defrayed from a grant given by the Hoffmann- 
LaRoche Company which, through its Montreal rep- 
resentative, Paul Blanc, also supplied some of the 
steroids used. The authors are also indebted to Pro- 
fessors E. C. Kendall, L. Ruzicka and Drs. G. W. 
Holden, E. Schwenk and H. Stavely for additional 
compounds. 

Hak6 Seltk 
Obobgss Masson 

Depaetment or Anatomy, 

McGill Univeesity 

THE OCCURRENCE AND SIGNIFICANCE OF 
MARINE CELLULOSE-DESTROYING 
FUNGI^ 

Ik the coarse of investigations on the decomposition 
of wood submerged in sea water the autibor has re- 
cently isolated a series of marine fungi wMeh readily 
attack wood and other cellulosic plant materials under 
marine conditions. Extensive data ooneerning the 
distribution of these aquatic fungi show that they are 
of very common occurrence along the North Atlantic 
coast, with the present known range from Newfound- 
land to New York Hartmr. further evidence cm 

8 Hana Selye, 94, 194L ^ ;! 
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occurrence of these organisms will probably indicate 
a much more wide-spread distribution in oceanic 
waters. 

Pure cultures of ten species of the marine celiuloae- 
destroying fungi have been obtained from wooden test 
blocks which had been permanently submerged fur 
six to ten months in the sea. Several other species 
have been isolated from specimens of decaying piling 
collected by the author in various Massachusetts har- 
bors. The wooden test blocks as well as valuable data 
have been supplied through the courtesy of the Wil- 
liam Clapp Laboratories in Duxbury, Muss, The 
organisms thus far isolated belong to the Pyreno- 
mycete group of the Aseomycetes and to several 
groups of the Fungi iraperfecti. In certain species 
the spores and the mode of spore dispersal indicate 
adaptation to aquatic conditions. In rnafty cases the 
abundant occurrence of black peritheciu on the sur- 
face of test blocks and other specimens has facilitated 
the isolation of pure cultures. 

Histological and micro-chemical examination of in- 
fected material shows that the fungi bring about a 
rapid enzynmiie hydrolysis of the cellulose in the 
thick secondary walls of plant fibers. The fungal 
hyphae penetrate with ease the cell walls of both hard 
and soft woods as well as those of the various fibers 
used in cordage. The exposed portions of plant 
materials attacked by the organisms exhibit a marked 
deterioration involving loss of cellulose and con- 
comitant reduction in tensile strength. 

Extensive studies of these fungi are now in progress 
to determine their rates of growth on various sub- 
strata. 

Dr. David H. Linder, of Harvard University, is 
collaborating with the author in this series of inves- 
tigations, A joint publication is now in preparation 
concerned with the morphology, taxonomy and physi- 
ology of these organisms. 

It is deemed desirable to make a preliminary state- 
ment at the present time on the existence of these 
hitherto unreported marine fungi, owing to their ex- 
tremely common occurrence and considerable economic 
signidcanee, particularly in the destruction of cordage 
and other plant materials exposed to marine condi- 
tions. 

E. S. Bakghoorn, Jb. 

Dxpaetmbnt or Bioukjt, 

AMKSEST OOLIMK 

TOO HOT FOR THE DINOSAUR! 

Thx point to the Dinosanrian bird resemblances is 
that these recur over a long reach of geologic time 
never appear assembled, in any one type. An 
sSbirable inferenoe is that the Dinosaurs in the 
of their long deployment made amne approach 


function may have varied markedly within the group 
as time went on. Certainly as the Cretaceous waned 
a much changed respiratory balance ensued. The 
photosynthetic oxygen release of the more and more 
distinctly dicotyledonous forests heralded the mam- 
mals and the birds. 

Also, the laying down of heavy beds of coal and 
eras of limestone fortnation meant that an age-long 
abundance of aerial wirbon dioxide, the breathing 
stimulus, was no more. There the Dinosaur failed; 
and in all bis later life there is merely discernible 
a course of resistance to environmental change. Con- 
tinental planation in later Cretaceous time was 
marked; but taking climate and the food supply there 
must have been left over many an ^‘asyluiu” in which 
the Dinosaur could have lived on, bar that fatal lack 
(»!' carbon dioxide. In its presence the Dinosaur had 
earlier lived through several periods of relative cli- 
matic warmth. 

Admissibly, *‘the earth makes its own climates/* 
Thus the surtlcial internal heat must have tended to 
lessen as Mesozoic times ended and the emergence 
of the Andiues and the Rockies began. Global tem- 
perature was then merely normally warm for the 
Dinosaur far into northerly latitudes. Though, then, 
the plus and minus chemistry of respiration led to the 
end of that stupendous reptilian brood. In its stead 
arose the mammals and birds. 

As between origin and extinction the atmospheric 
oxygen-carboudioxide ratio becomes a foremost factor. 
As assumed, a late Cretaceous withdrawal of much 
carbondioxide would have had a worldwide cooling 
effect fully balancing warming due to continental 
planation. Hence the time is here when the animal 
and plant physiologist ami the geologist are much in 
need of coordinating their studies. For there stand 
adposed in the Mesozoic the Dinosaurs and the Cyca- 
deoids. Were not the factors of origin and extinction 
complementary for both? 

G. R. WiELAKD 

Carnegie Institution 
AND Yale University 

THE DIFFUSION OF SCIENCE^ 

The individual scientist in the vanguard has been 
able to win to bis understanding and eminence only 
by a lifetime of the most arduous and painstaking 
thoroughness. He has watched the pernicious social 

1 Excerpt from * * The Piffuaion of Science " by J. L. 
Bennett, Obapter III, pp. 61-53. The late Jesse Lee Ben- 
nett, of Baltunore, wrote and worked actively in the field 
of adult education and the diffusion of knowledge. He 
left a manuscript ten years ago which his mother has 
just had published by the Johns Hopkins Press, ^'The 
Diffusion of Bcience.'* This, to me, seems to be a very 
important book, and from It I have had a short exeerpt 
copied is so well expressed that I believe l^t it 
would be gbaerally helpful to reprint it in the pages of 
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consequence frequently resulting from a few careless 
or hasty words on the part of some fellow scientist. 
He has come increasingly to understand the need for 
the most relentless precision of expression. He has 
come to realize ever more keenly the enormously 
complicated nature of all the phenomena investigated 
by science. He finds it increasingly difficult to make 
clear to untrained men the conclusions to which his 
patient, lifetime work have brought him. He finds 
himself perplexed and annoyed by the dangerous 
implicit fallacies and errors in the writings of ‘^popu- 
larizers” seeking to give the general population some 
understanding of the work of himself and his con- 
freres. For progress in his own speciality, unceasing 
concentration upon his researches is necessary. In- 
evitably he loses something of the common touch, he 
finds himself ever less interested in the reflection of 
contemporary life given by magazines and newspa- 
pers, he finds himself unable to give the attention nec- 
essary to understand the reality underlying contem- 
porary political movements and bringing into promi- 
nence conspicuous political personalities. Naturally, 
he is drawn to those men who are equipped to under- 
stand his work — his fellow scientists throughout the 
world. Every day brings him reason to doubt the 
capacity of the masses of the population to understand 
the work with which he is concerned. When, occa- 
sionally, he seeks to lend assistance to movements 
apparently seeking social betterment he is generally 
perplexed or shocked by the obstacles, intrigues, and 


ignorances he encounters. However strong his sense 
of social responsibility, he finds it difficult or impos- 
sible to make any effective contributions save in his 
own work. He realizes that he is performing a 
highly specialized social function. He comes gen- 
erally to feel that those concerned with the other 
highly specialized social functions of government, 
religion, journalism, education, are performing their 
tasks in the same spirit in which he attempts to 
perform his own and that any methods by which he 
might elTectively cooperate with them are difficult to 
perfect and require thought and energy which his own 
activities do not allow him. As an actual problem 
confronting every scientist this situation and this 
conclusion seem inescapable. Yet, the fact remains 
that the body of thought with which these scientists, 
as a world- wide group, are concerned is relatively 
disinterested and comprises the most cnduringly pre- 
cious possession of iTjankind, while tlie activities and 
concerns of those dealing with government, finance, 
commerce and all the other complicated general social 
activities of man are inevitably influenced by consid- 
erations arising from self-interest. They are, more- 
over, socially valuable only to the degree in which 
they arc influenced by the broad social vision which 
can result only from the knowledge gained from these 
men in the vanguard, insulated from the great mass 
of the population and isolated from the daily concerns 
of men by the wall which all the considerations we 
have stressed have served to erect. 


QUOTATIONS 


THE FOOD-PRODUCING POWER OF 
GREAT BRITAIN 

Three years of war have seen a great increase of 
our food-producing power. In this time, in what is 
potentially from the standpoint of. the scientist a 
magnificent agricultural country, agriculture has been 
more substantially improved than in any previous 
period, even ten times as long. 

To four factors are due the progress made: the 
farmers and their workers, the Women^s Land Army, 
a great increase in mechanical power on the land, and 
the application of scientific knowledge. And influenc- 
ing the form of the progress made has been the policy 
of the Government, with three outstanding aspects: 
(1) to plough up grassland for the production of 
crops for man; (2) to adjust livestock numbers; and 
(3) to ensure better fanning and more from every 
acre. 

In all this the application of science has played an 
important part. For instance, a large part of the suc- 
cess of the ploughing up campaign may be attributed 
to making good deficiencies in the soil. There were 


large stretches of soil which, deficient in lime or phos- 
phates, would not produce good crops or grass. 
Farmers, by practical experience, had discovered the 
cause and acquired skill in dealing with it ; but science 
has now supplied a complete remedy* It has been 
widely applied by the various agents of the Ministry 
of Agriculture, and in consequence many thousands 
of acres which had a poor reputation formerly have 
been made to yield handsome crops. Giant machines 
and gelignite have helped to reclaim for cultivation 
swampy fen, the tree-covered tops of downs and bleak 
mountain sides, but the foundation on which this activ- 
ity rested was knowledge of the soil and application 
of the necessary fertilizers. 

Last year alone scientific staffs supplied by the 
Ministry of Agriculture were responsible for 115,000 
separate analyses of soil. The wire worm — the grub 
stage of a little beetle — which can do enormous harm 
to crops, has baffied the best scientists throughout the 
world for years, and no remedy is yet known. How- 
ever, scientists can indicate whether a given piece of 
land contains many or few of these pests and so advlae 
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what should be g^rown there» There may be 1,500,000 
wire worms to an acre, and the only way to count them 
is to take a sample of land here and there. Where 
this number exists, it means that there is one to every 
four square inches of land, or, put in another way, 
one and a half wire worms are waiting to eat every 
seed sown were wheat to be sown there. 

Many of the problems of the Minister of Food are 
shared by the Minister of Agriculture, for the farmers, 
too, have their heavy workers (horses), their ex- 
pectant and nursing mothers, and their children, not 
all of one breed. The two main features of the na* 
tional livestock feeding plan are rationing, which is so 
complete that it caters for every animal on every farm 
and the backyard pig.s and hens as well, and the grow- 
ing of more food for livestock on every farm. 

Lost year farmers were set the target of "^n increase 
of *5 per cent, in output from every acre. If that were 
achieved it would save well over 1,000,000 tons of 
shipping. There can be little doubt that it has been 
achieved, according to one well qualified to judge, and 
the reasons are favorable weather and better farming, 


which, as well as better effort, meant the application 
of scientific principles. Prominent here have been the 
wide-spread introduction of ley farming and the wise 
use of fertilizers, including a top dressing adminis- 
tered at the right time. 

Jn these war years the link between the farmer and 
the scientist has been greatly strengthened. In every 
county there is a county organizer, with a staff, who 
works with the war agricultural executive committee, 
and from whom the farmer can obtain advice on every 
as})ect of his work. He is able to refer special diffi- 
culties to thirteen advisory centers, where highly spe- 
cialized workers in the agricultural sciences are able 
to answer his questions. These centers must be fed 
from research institutes, of which there are now a 
great number. But the scientific knowledge available 
to the farmer is drawn from the whole world. There 
is maintained in England on behalf of the Empire a 
series of imperial agricultural bureaus whose work it 
is to abstract and present in convenient form the scien- 
tific knowledge of the entire world,— Food correspon- 
dent of The Times f London. 


SCIENTIFIC BOOKS 


ELECTRICITY AND MAGNETISM 

Electricity and Magnetism, By Norman E. Gilbert. 

Revised edition. New York: The Macmillan Com- 
pany. 1941. $4.50. 

In producing a revised edition of this well-known 
text many changes have been made. The material on 
power engineering, some of which seemed rather out 
of place in a physics text, has been abbreviated, but 
the sections dealing with electron tubes and their uses 
have t)een rewritten and brought up to date. Sec- 
tions have been added on the theory of dielectrics, 
moving electrons and electron optics and on the re- 
cently proposed systems of units. The last chapter 
contains a good elementary introduction to the physics 
of the nucleus. 

It should be remarked that a number of statements 
still occur which might be questioned by advanced 
students of the subject. This is doubtless not an easy 
fault to avoid, however, for few of us can hope to 
become experts in more than one or two lines. Per- 
haps users of text-books should form the habit of not 
relying too strongly upon incidental statements with- 
out checking their validity by reference to more 
advanced treatises. 

The book constitutes, as it did in its original form, 
a good introduction to the entire field of electricity 
and its applications. It is designedly more elemen- 
tary on the theoretical side than the standard text of 
and Adams, but the treatment is careful, thor- 


ough and easily understood, 
are included. 

Cornell University 


Ample lists of problems 
E. H. Kbnnard 


A BIBLIOGRAPHY OF AVIATION MEDICINE 

A Bibliography of Aviation Medicine. By Ebbe 
Curtis Hoff and John Farquhab Fulton. 237 
pp. Charles C Thomas. $4.00. 

A TIMELY and much-needed bibliography of aviation 
medicine has been prepared by Ebbe C. Hoff and John 
F. Fulton, of the Department of Physiology of the 
Yale School of Medicine. This work was done under 
the auspices of the National Research Council Com- 
mittee on Aviation Medicine, acting for the Committee 
on Medical Research of the Office of Scientific Re- 
search and Development. It is now available for in- 
vestigators in this country. The labor has been ex- 
tensive, as there are over 6,000 citations from 800 
journals. References are well classified according to 
subjects and there are many cross references, for 
example, 107 under ‘^Hemoglobin,” 

Unusual care has been taken, with make-up and 
typography and the George Banta Company deserves 
much credit for the press work. This carefully pre- 
pared, comprehensive bibliography will prove invalu- 
able not only for investigators of aviation physiology 
and medicine but also for the many physiologists 

working in related fields. - ^ 

Eugene F. Du Bois 
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SPECIAL ARTICLES 


THE ABSORPTION AND DISTRIBUTION OP 
INSULIN LABELLED WITH RADIO- 
ACTIVE lODINEi 

The measurement of the absorption rate of insulin 
from the site of depository injections is of practical 
interest. While it is usually estimated by its indirect 
effect on the blood sugar level, Beecher and Krogh* 
have studied the absorption of insulin after an in- 
jection of protamine insulin into a rabbi t^s oar, using 
methylene blue as a tracer. The distribution of in- 
sulin in the body has been studied only by determin- 
ing the insulin content of blood and pancreas by the 
insuffleienily accurate method of extraction followed 
by biological assay. Rince biologically active and 
crystalline insulin derivatives have been prepared 
containing heavy atoms, as iodine and arsenic,® it 
became possible to prepare a radioactive insulin 
derivative containing radioactive iodine. We have 
attempted to follow the absorption and distribution 
of insulin after injectidu, by using insulin -p-azoiodo- 
benzene containing about 2 azo groups per insidin 
molecule. 

Experihental 

We were faced with the problem of introducing a 
sufficient amount of radioactivity with the smallest 
number of iodobenzene azo groups into insulin so 
that the resulting derivative be as nearly similar to 
insulin as possible and yet have sufficient radioac- 
tivity for measurement in the small amount of insulin 
which is tolerated by the experimental animals. 

Preparation of lodoaniline. Morton^s* micro tech- 
nique was used in the synthesis of iodoanilinc accord- 
ing to the following reactions : 

( 1 ) KIO„ + 5 KI + 6 HCl 3 I, + 8 ILO + 6 KCl 
(2) Ia + <^^NII. + NaHCO,-» 

I + Nal + H,0 + CO, 

Kadioactive iodine containing isotopes of 8-day and 
12.6-hour periods was prepared by the deuteron bom- 
bardment of tellurium.'^ The iodine was extracted 
from the tellurium target by adding potassium iodide 
as carrier, dissolving it in nitric acid and then dis- 
tilling into carbon tetrachloride from which it was 
extracted with sodium thiosulfate, A solution of the 
radioactive sodium iodide containing less than 30 

1 This investigation was aided by a grant from the 
Josiah Maey Jr. Foundation. 

2 H. K. Beecher and A. Krogh, Naiuref 137 : 458, 1936, 

3 E. H. Lang and L. Boiner, SciKKc®, 93 : 401, 1941. 

*A. A. Morton, ** Laboratory Technique in Organic 

Chemistry, ’ » McGraw-Hill, New York, 1938. 

» The authors are indebted to- Pyofessor Bobley D. 
Evans, of Massachusetts Institute of Technology, ^d 
Professor John B. Dumdng, of Clolumbia TJniverity, for 
their kindnees in preparing the radioaetive iodine. 


micrograms of iodine was evaporated to a volume 
of about 0.05 ec. The iodine wms liberated by acidi- 
fication with hydrochloric acid and addition of an 
excess of potassium iodate, both the acid and the 
iodate being contained in about 0,01 cc, A small 
excess of aniline was added after first making alka- 
line with sodium bicarbonate and the mixture was 
stirred intermittently for a half hour, Since the 
sodium iodide which is formed in this reaction must 
contain at least half of the radioactivity, iixlinG was 
again liberated by the addition of potassium iodate 
and acid, using about half the amounts of reagents 
used before. In one experiment this was repeated a 
third time, this procedure allowing for the introduc- 
tion of more than half of the available radioactivity. 

Preparation of the Inmlin Azo Derivative, The 
mixture was acidified with hydrochloric acid, cooled 
to 0° and the iodoaniline diazotized by the addition 
of sodium nitrite. The reaction was practically com- 
plete in half an hour. Five mg of insulin dissolved 
in the minimum amount of N/10 hydrochloric acid 
were then added, and the solution brought to a pH 
of from 8-9 for coupling. The solution was allowed 
to stand for at least an hour and sometimes over night. 
The insulin azo dye w^as then precipitated three times 
at its isoelectric point in the presence of non-radio- 
active potassium iodide, iodophenol and p-iodoaniline. 
From this material a solution was prepared contain- 
ing 80 units of insulin per cc. 

Absorption Rate Determination. Ten rabbits were 
injected subcutaneously with 2/3 units/kg. One or 
two of the animals were killed at given intervals and 
the skin at the site of the injection and corresponding 
parts of the abdominal wall was excised. Blood sam- 
ples for sugar determination were taken just previous 
to killing the animals, and at the same time from all 
the other animals which had not as yet been operated 
on. Ten mg of potassium iodide were added to the 
skin samples as carrier and the skin and added iodine 
oxidized with n chromic and sulfuric acid mixture.^ 
After reduction with oxalic acid the iodine was dis- 
tilled into carbon tetrachloride. The completeness of 
the recovery of iodine was checked by titration with 
sodium thiosulfate. Activity measurements on the 
titrated aqueous solution were made with a Geiger 
counter, 

The technique of following the rate of absorption 
could possibly be simplified and made more accurate 
by carrying out the experiment in intact animals and 
applying the Geiger counter with appropriate flltera 
directly to the dte of injection. This technique 
proved to require a h^her specific radioactivity than 
was present in the preparatioae original]^ nmde. 

« Joseph G. Hamihro an4 
197^ «6ri 1969, 
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Time (hours) 

Fio. 1. Per cent, radioactivity remaining at site of 
injection. 


absorption of radioactive insulin the percentage 
of radioactive material absorbed per hour since the 
last measurement) and the blood sugar at various 
times following the injection, From this graph it 
appears that the time of maximum rate of absorption 
is soon followed by the maximum drop in blood sugar. 
Also, as the absorption rate drops to very low values, 
the blood sugar rises to its original level. There is 
still a small but measurable activity when the blood 
sugar has risen to its original level. This may be due 
to the presence of some denatured insulin. 

Preliminary experiments were conducted on the dis- 
tribution of the radioactive insulin, in rats injected 
intovenously and intraeardially. An hour after in- 
jection the circulating blood contained a considerable 
fraction of the radioactive material. Polatively large 
quantities of radioactive material were found in the 
liver and kidneys, suggesting concentration of insulin 
by these organs. 

Since part of the mo groups may be split off from 
the insulin by reduction in the body, distribution ex- 
periments of this type can be of value with regard to 
the physiology of insulin only if the rate of decompo- 
sition of the insulin derivative is also determined. 
However, as the reduction of azo coinpotmds is rela- 
tively slow, it seems probable that in short experi- 
ments the distribution of the label would reflect the 


In Fig. 1 the percentage of radioactivity remaining distribution of insulin in the body, 
nt the site of injection is plotted against time. The technique described above represents a simple 

In Fig. 2 is shown the relation between the rate of means for testing the rate of absorption of insulin 



depot preparations such 
iasulin. 


as globin and protamine 

L. Reinkr 
Albert 8. Keston 

M. Queen 


Experimental Kehearou Laboratories, 
Burroughs Wellcome and Co., TJ. S. A., 
Tuckahok, N. Y. 

AND 


Department or Biochemistry, 

College of Physicians and Sturgeons, 
Columbia University 


COLCHICINE INDUCED UNIVALENTS IN 
DIPLOID ANTIRRHINUM MAJUS L. 

The spindle inhibiting effect of colchicine in mitosis 
and meiosis in both animals and plants is well known. 
However, the extent to which colchicine may affect the 
chromosomes themselves is less definitely established. 
Spiralization seems to be influenced by colchicine and 
a fusion or stickiness of the chromosomes frequently 
follows colchicine treatment. A low frequency of 
induced chromosomal aberrations and an altered mu- 
tatioxl rate may also result. A disturbing effect on 
chromosome pairing and crossing over has also been 


0 2 4 6 6 
Tim|t (hQura) 

^ ^ the of ra^io- 


reporte4« Walker,^ Levan* and Dermen* found uni- 

1 L lyaflcer, Amer. /dwr. BoL, 26 : 280-265, 1938. 

« A* 26j M6, 1989. 
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valents a few days after treatment which they attrib- 
ute to asynapsis or desyuapsis. On the other hand, 
Darlington* reports that colchicine induces crossing 
over in regions where it is normally excluded. Further 
data on the influence of colchicine on meiotic chromo- 
some pairing is presented in the present paper and 
the results treated statistically. 

Young potted cuttings from a white-flowered clone 
of Antirrhinum majus L. (2n~16) were treated by 
immersion in aqueous solutions of colchicine (0.1, 
0.15 and 0.25 per cent.) for periods ranging from 
seven to 42 liours. After treatment the plants were 
grown in the greenhouse until flower buds were suffi- 
ciently developed to obtain pollen mother cells. The 
time elapsed between treatment and fixation varied 
from 6 to 15 weeks. Control material was collected 
from untreated plants of approximately the same age, 
most of which had been immersed in water while the 
treated plants were in the colchicine bath. 

The number of lagging univalents at first anaphase 
were scored for one hundred or more cells from each 
of 3U control and 52 treated branches. The number 
of cells examined and the percentage of cells with 
0, 1, 2, 3 and 4 Jaggards are given in Table 1. In the 

TABLE 1 

Pkeckntaoeb of Crllb with 0, 3, ^3 and 4 Univalknts in 
Control and Colchicine treated Diploid 
Antirrhinum majus li. 


0 

Univalents 

12 3 

Total 

number 

A 0^ 

4 colls 

f Actual . 3765 

48 52 

0 

1 

3.866 

Controls \ I'ercent- 





[ age .. 97.387 

1.242 1.346 

0 

0.020 

100 

f Actual . 6596 

06 144 

4 

1 

0.841 

Treated i i*ercent- 





[ age 06.419 

1.403 2.10,5 

0.058 

0.015 

100 


dr “2 

P = 

< 0.01 



• There are only two degrees of freedom because the numbers 
of cells with .3 and 4 univalents are too small to bo considered 
separately and must be added to the two univalent class.* 


control plants 2.()I per cent, of the cells had one or 
more laggards, while the treated plants had 3.58 per 
cent. This is an increase of about 37 per cent. The 
test shows that the probability of a difference of 
this magnitude being dtie to chance alone is less than 
one per cent. (Table I) or if all the cells with lag- 
gards are grouped together the fourfold table test 
of goodness of fit again shows the probability to be 
less than one per cent. The increase in number of 
univalents can, therefore, be regarded as highly sig- 
nificant. 

Since the univalents probably result from a de- 
crease in number of chiasmata it can be concluded 
that colchicine must reduce crossing over in at least 

^ C, D. Darlington, John Innes Host Inst. Ann. Beport 
for the year 1940. 


one pair of chromosomes. In the majority of the 
material examined meiosis did not occur until eight 
weeks or longer after the treatment. This would 
indicate either that colchicine or colchicine derivatives 
must remain in the plant for a considerable length of 
time, or that the treatment alters the structure of the 
chromosomes to such an extent that normal crossing 
over and chiasma formation is inhibited in a small 
percentage of cases. Complete inhibition of all cross- 
ing-over has been reported in pollen mother cells 
examined a few days after treatment. So far as the 
author is aware no previous reference has been made 
to such a long-term effect of col(*bicine on chromosome 
behavior.'’ 

Arnold II. Sparrow, 
National Research Fellow 

Biological La boea Tories, 

Harvard University 

CRYSTALLIZATION OF A PROTEIN FROM 
POLIOMYELITIS INFECTED MOUSE 
BRAINi 

A FRACTION which is essentially protein in nature 
has been obtained from the brains of mice infected 
with polionjyelitis virus. This fraction is birefrin- 
gent, and the washed material (crystalline or liquid 
crystalline) is infective, producing typical symptoms 
of poliomyelitis. It was obtained by the following 
procedure: poliomyelitis infected brains were frozen 
and kept in a box with dry ice. Throughout the pro- 
cedure the temperature was maintained at or below 0® 
and all manipulations were carried out under sterile 
precautions. Groups of between 10 and 15 brains 
were thawed and then extracted twice with saline 
1 : 10 for one hour at pH 7.8. After centrifugation 
for 30 minutes at 2,500 the supernatant fluid 

was shaken with an equal volume of ether, which was 
added in small portions to the brain extract in a sepa- 
ratory funnel. Complete separation usually occurs 
after 6 to 8 hours in the refrigerator. The lowest 
layer in the separating funnel is only slightly opales- 
cent and contains most of the virus.®’ * From this 
layer, after separation, ether was removed by negative 
pressure. The solution was adjusted to pH 4.0 with 
N acetic acid and centrifuged. The supernatant (I) 
was kept separate. The precipitate was resuspended 
in saline, the pH adjusted to 8.0, thoroughly mixed 
with a glass rod and again centrifuged (supernatant 

c This work was largely done under Bankhead- Jones 
Project Nos. 3 and 4 at the New York State Agricultural 
Experiment Station, Geneva, N. Y. 

I Aided by a grant from the National Foundation for 
Infantile Paralysis, Inc. 

a B. Howitt, Proo. 8oe, Sxp* Biol, JLfed., 26 : 168, 1980. 

8 M. Schaeffer and W. Brebner, Ardhive» Path., 35: 221, 
1933. 

4 p. F. Clark, A. F. Rasmussen and W. 0. White, Jour, 
Bact., 42: 63, 1941. 
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II). Supernatant I and II were mixed and kept in a 
dry ice-box. The extracts obtained by the above pro- 
cedure from several groups of infected brains were 
combined. This mixture was precipitated with 1.6 M 
ammonium sulfate at pH 7,0. The mixture was cen- 
trifuged and the precipitate discarded. The superna- 
tant was then reprecipitated at pH 5.6 with 2.3 M am- 
monium sulfate and left for two hours in the refrig- 
erator. The centrifuged precipitate was su.spended 
in physiological saline and dialyzed in a Cellophane 
tube against saline for three days. The saline was 
changed every few hours. The dialyzed solution was 
brought to a pH of about 4,3 with n/10 acetic acid 
and the centrifuged precipitate discarded. To the 
clear, colorless supernatant n/lOO acetic acid was very 
carefully added, drop by drop, until a first precipitate 
appeared. This precipitate was examined under a 
polarizing microscope and was found to consist partly 
of birefririgent run iter. One of these conglomerates 
was separated, washed in n/lOOO acetic acid and dis- 
solved in a small amount of dilute NaOH. It dis- 
solved with difficulty. It proved highly infective for 
mice, producing typical paralytic symptoms of polio- 
myelitis after intracerebral inoculation in 14 to 72 


hours. Another group of mice treated with omission 
of the ether extraction and with slight modifications 
of the above-mentioned method gave a somewhat bet- 
ter yield of the crystalline material. The data on this 
latter method are, however, still incomplete. 

Another conglomerate was separated under the 
polarizing microscope and an x-ray diffraction photo 
of the wet material was taken by Dr. Fankuchen. It 
showed, in addition to some undifferentiated low angle 
.scattering, a distinct though diffuse halo at an angle 
corresponding to about 4.5 A. A halo of this char- 
acter seems to be characteristic of protein material.*^' ® 

As encouraging ns these data are it must be stressed 
that there is no evidence and no claim that the crystal- 
line material obtained by this procedure represents 
the poliomyelitis virus. The possibility that the virus 
is adsorbed on the protein can not be excluded. 

The author is under deep obligation to Dr. I. Fan- 
kuchen for his encouragement and advice as well as 
for the x-ray diffraction photograph. ^ # 

x!i. HAClCEiK 

Anderson Institute for Biological Beskarch, 

Bed Wing, Minn, and Department of 
Physiology, 

University of Minnesota 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


ON A NEW PROTEASE FROM PILEUS 
MEXICANUS^ 

Pileu8 mexicanus is an arboreous plant about eight 
meters high, belonging to the family of the Caricaeeae ; 
it grows wild in different states of Mexico (Morelos, 
Guerrero, Colima, Campeche y Yucatan), and is com- 
monly known as “cuaguayote.” From fruits and 
leaves a latex is obtained that has gi*eat activity, simi- 
lar to that of papaya. The latex, collected by making 
longitudinal incisions on the fruits, clots rapidly, be- 
coming brownish yellow in color. 

After drying the latex in vacuum at 45° C it be- 
comes easy to pulverize, yielding a white powder, 
similar to pulvterized papain. 

The enzymatic activity was determined by the milk- 
clotting method (Balls and Hoover)^ and by titula- 
tion with alcoholic KOH (Willstatter, Waldschmidt- 
Leitz, modified by Balls).® Table I shows the activity 
obtained. 

The corresponding values obtained by Balls for raw 
papain* in milk-clotting units are 1.11 after activation 

1 Syn. Jaoaratia mexicana (Se8s4 et Moc. ex D.O.) ; 
Film hepiaphyllus (Seas^ et Moc.), Bamirez; Leuco- 
premna mewieema (Sess4 et Moo.), Stanley. 

« A. K. Balls and S. E. Hoover, Jour, Biol Chem., 121: 
787, 1937. 

«A. K. Balls, T. L, Swenson and L. S. Stuart, Jour, 
A$90 o, Of. Apr. Che-m,, 18: 140-146, 1936. 

4 A. K, Balls, E. lineweaver and S. Schwimmer, Zndust. 
md 82: 1277, 1940. 


TABhB I 


Mg of 
eiizynae 

Activator 

pH 

Clotting 
time in 
seconds 

Milk- 

clotting 

units 

cc of 
alcoholic 
KOII 

J 

None 

4.6 

60 

1.00 


1 

Cystein 

0.05 M. 

4.6 

60 

1.20 

— 

5 

None 

4.7 

« * 

*p » « 4 

1.10 

6 


4.7 


— 

1.36 


with Na CN and 1.09 non-activated per mg of latex, 
By titulation with alcoholic KOH, the maximum 
activity obtained by Balls on 5 mg of raw papain is 
1.00 cc after activation with HjS. These values show 
that this enzymatic preparation has a slightly superior 
activity to papain. 

Similarly to other enzymes of the papain type, it 
is activated by HCN, HgS and cystein, and rendered 
inactive by H 2 O 2 and Ig. However, the papain clots 
the citrated blood, while the protease from Pileus 
does not. Its antibelminthic power was tried on 
Ascaris lumbricoides, Macracanthorhynchus hirudin- 
ac 0 U 8 , Oxyurus equi and an Ankylostomid, being 
strongly positive in all cases. 

The control specimens, in boiled enzyme, remained 
alive eight hours after the experiment was begun. 

ej. D. Bernal, I. Fankuchen and M. Perutz, Nature, 
141: 523, 1938. 

01. Fankuchen, Annals New Fork Acad, Sciences, 41; 
167, 1941. 

* Preheiit address: Harlem Hospital, N, Y. 0., N. T, 
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TABLE II 

ANTXHBLMINTHIC activity on ASCAHIS LDMBttlCOlDBB VROM 
INTXBSTINB OV THB PlG. (Pll 5 , BUFFBABO WITH CITEIC 
ACID AND DISODIC PHOSPHATR, AT 40 ^ C) 


Enzyme con- 
centration 

2 hours 

4 hours 

8 hours 

24 hours 

1 per cent. 

An ulcer 
attaining 
body 
cavity 

Partial 

digestion 

Intense 

digestion 

Total 

digestion 

0.6 “ ** 

Several 

ulcers 

Incipient 

digestion 

I'artlal 

digestion 

Total 

digestion 

0.1 » 

No change 

Several 

ulcers 

Incipient 

digestion 

Partial 

digestion 

0.05 “ “ 

No change 

No change 

Several 

ulcers 

Partial 

digestion 


The fresh latex and dry weight relation is 30 per 
cent., while in papain it is only 20 per cent. 

Fileus mexicanus is quite abundant in Mexican 
tropical regions, making its industrialization possible, 
to compete with papain. Methodic breeding of the 
plant would be an important source of the enzyme. 
We propose the name of “mexicain^^ for this enzyme. 

M. Castaneda 
F. F. Gavakbon 
MabIa R. Balcazar 

ESCUELA NaCIONAL DE CDENOIAS BlOL<SaiCAS, 

INSTITTTTO POLITlSCNICO NACIONAL, 

Mexico, B. F. 

FUNGICIDAL VALUE OP THE SALICYLATES 

The problem of finding suitable substitutes for 
copper fungicides is becoming increasingly important. 
In recent discussions, prominent mention has been 
made of such organic compounds as phenothiazine, 
tetramethyl thiouram disulfide and ferric dimethyl 
dithio carbamate. However, one of the major needs 
for copper fungicides is in the control of various 
downy mildew diseases (caused by species of Fhy- 
topthora, Ferononpofa and Psewdoperonospora), and 
information as to possible copper substitutes in this 
field appears to be lacking. During the past ten years, 
the Bureau of Plant Industry, in cooperation with the 
state experiment stations of Georgia, South Carolina, 
North Carolina and Maryland, has conducted an ex- 
tensive search for sprays effective against the blue 
mold or downy mildew disease of tobacco. The or- 
ganic compounds mentioned above have been tested 
along with numerous others. Most promising resulta 
have been obtained with the salicylates, practically all 
of which were more or less effective. The best of 
these compounds so far tested has been bismuth sub- 
salicylate, used at the rate of IJ pounds, plus 1 pound 
of Vatsol O.T.C. (sodium dioctyl sulfosuocinate) in 
100 gallons of water. With the aid of the wetting 
agent, the subsalicylate makes a quick and stable sus- 
pension, and the spray adheres very well to tobacco 
leaves. This spray used against blue mold has given 
excellent control, with strong residual protection after 
spraying was disoontinuedf and no plant injuji^. It 


has been superior to the regular copper oxide-oil in 
all ^ree respects, and the copper oxide-oil has, in 
turn, been much superior to bordeaux mixture. The 
second best of the salicylate mixtures so far developed 
has been benzyl salicylate, one fourth pound dissolved 
in 1 gallon of cottonseed or soybean oil, emulsified 
and diluted to 100 gallons. This mixture has been very 
effective, but has occasionally caused plant retarda- 
tion, and it does not have quite the residual protection 
of the previous. Salicylic acid and zinc salicylate at 
the rate of one half pound dissolved in 1 gallon oil, 
emulsified and diluted to 100 gallons, have been ef- 
fective fungicides, but likely to cause plant injury. 
Materials showing some promise are butoxyefchyl 
salicylate, dinitrosalicylio acid and salicyl salicylic 
acid, all at the one half pound rate in oil. So far, 
most of the salicylates do not appear to be critical 
materials, but difficulties regarding availability and 
price may be expected. It would seem most important 
to find out as soon as possible what fungicides can be 
used against each specific disease, and it would not be 
surprising if very much improved spray treatments 
would ultimately result. 

E. E. Clayton 

Bureau or Pi*ant Industry, 

U. S, Department or Aoriculturb 
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NEW SCIENCE BOOKS 


Man’s Physical Universe 

BY ARTHUR T. BAWDEN 

The revision of this popular text for physical science survey courses brings it 
completely up to date. Every important development in the physical sciences 
has been treated including polarized light, synthetic rubber, sulfanilamide, etc. 
Each section in the new edition has been checked for accuracy by at least five 
outside experts. 

Ready in January c. 7 SO pages $4.00 (probable) 


Air Conditioning Analysis 

BY WILLIAM GOODMAN 

Presents for the first time in English a comprehensive, unified treatment of the 
science of changing the condition of air. Practical air conditioning cycles with 
analysis of their features, and a discussion of the action of air in contact with 
water are included. Complete, accurately calculated psychrometric charts and 
tables are given for a wide variety of barometric pressures in addition to those 
for the standard pressure of 29.92. 

Ready in November c. 475 pages $5.00 ( probable) 


A Manual in Engineering Drawing 

BY H. C. HESSE 

A brief combination text and workbook on ali the essentials of engineering draw- 
ing and descriptive geometry, eminently practical for the engineering war training 
courses and vocational courses as well as for the regular first-year college course. 

Both completion and unassembled problems arc given. 

Published August 18ih. 118 pages plus 44 problem sheets. 

Spiral binding, $1.50 


Semimicro Laboratory Exercises 
in General Chemistry 

BY BURROWS, ARTHUR & SMITH 

Tlie 72 laboratory exercises which make up this new basic manual cover the 
whole range of subjects studied in first*year college general chemistry. They 
allow for a wide choice erf experiments to fit any course and any number of 
laboratory hours per semester. 

Ready October 13th. $2.75 ( probable) 
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THE AMOUNT OF OIL TAKEN UP 
BY SAND 

How much oil cun an oil sand take upf This problem 
is of importance not only to the petroleum geologist but 
to the physicist, chemist and botanist. 

The answer is given by Dr. Edward Kasner, professor 
of mathematics at Columbia University, in a report to the 
American Mathematical Society. If the graiAs are per- 
fect spheres, all equal, he says, then for the closest pack- 
ing 25.955 per cent, of the whole space will bo vacant, 
and cun be filled with oil or other liquid; while 74.055 per 
cent. W'ill be occupied by the sand. This result can be 
tested experimentally by filling a box with sand and then 
seeing how much water can be poured in. 

The proportions of occupied and unoccupied space will 
be the same whether the spheres are large or small, pro- 
vided they are all equal. But if they arc unequal, and 
suitably arranged, then a larger portion of the space can 
be occupied by the sand, and consequently less oil or water 
taken up. 

This may easily be visualized if we pack a box with 
oranges. Between the oranges we might insert nuts, 
between these and the oranges we might get in some peas, 
and in the spaces still vacant fine shot, and so on until 
we get down to the finest powders. Thus we would fill up 
more and more of the space. Mathematically this could 
go on forever — an infinite series of spheres — of diminish- 
ing size. Practically we have to stop with the smallest 
particle that can be handled. Experiments with mixed 
sands have in fact succeeded in reducing the vacant space 
to a few per cent. 

It is obvious that spheres, however packed, will have 
small gups and therefore space can never be filled 100 per 
cent. But by a suitable arrangement 99 per cent, can be 
filled or 99.999 per cent, or as near 100 per cent, as de- 
sired. The work is purely mathematical since we are 
dealing with ideal perfect spheres. In a similar way the 
plane can be covered with circles (coins or discs of vari- 
ous sizes). 

The full mathematics, Dr. Kasner said, will shortly be 
published in a technical journal. 

METALS 

How minute cracks, porosity and surface blow holes in 
metals, invisible to the eye and to x-rays, can be beauti- 
fully shown up by use of a fluorescent dye and ultraviolet 
light was exhibited at the Cleveland meeting of the 
American Society for Metals by Taber do Forest, research 
engineer of the Manaflux Corporation of Chicago. 

The method is far more sensitive, Mr. de Forest said, 
than the old kerosene and whitewash method that has 
been used for this purpose. The liquid which carries the 
dye penetrates the minutest cracks by capillary attraction, 
and is washed off from the rest of the surface by plain 
water. It is true that either of these methods reveala 
only cracks that reach the surface, but deep-seated defects 
are often connected with the surface by a network of 


capillary cracks. Fatigue cracks, it is known, originate 
on the surface, and shrinkage cracks of castings often 
appear there. Besides, a small crack is often the start- 
ing point of a later failure. These small cracks are not 
revealed by x-rays because a relatively spacious void is 
necessary to show up on an x-ray picture. 

A simpler and faster method for observing the rate at 
which one solid metal diffuses into another, an important 
matter in many practical fields, was described at the same 
meeting by Howard 8. Coleman and Henry L. Yeagley, 
of the Pennsylvania State College. An extremely thin 
film of the one metal was condensed on the surface of a 
microscope slide, and a similar film of the other metal 
deposited on top of it. Such extremely thin films are 
semi-transparent. The reflecting power of the contact 
surface between the two metals was measured and re- 
corded continuously by a photoelectric method, using a 
powerful automobile headlight as a source of light. As 
the one metal diffused into the other, the reflecting power 
of the surface diminished, and was shown by a drooping 
curve. Under some circumstances a test can be made in 
as little as five minutes. 

NEW STANDARDS ADOPTED FOR 
TOTAQUINE 

De. E. Fullerton Cook, chairman of the committee 
of revision of the U. 8. Pharmacopoeia, reports that new 
standards will soon bo officmlly announced for the anti- 
malarial, totaquine. 

The medicine is a mixture of substances, including 
quinine, obtained from Jesuit ^s Bark.'* Tliis mixture 
has the same action against malaria as quinine, but has 
been little used in this country. Lowering the quinine 
content to 7 per cent., results in fuller use of South Amer- 
ica barks which analyses show average only 1 per cent, 
quinine. This does not include about a fourth of the bark 
samples which contained practically no quinine. They 
contain the other anti-malarial substances, however, which 
it is believed can be just as effectively used as quinine. 
The former standard required 10 per cent, quinine or 
more. Now a ceiling of 12 per cent, will also be included. 
This presumably was adopted to insure uniform results in 
treatment and to prevent conflicting therapeutic claims 
and price differences. Authorities feel that those would 
be unjustified merely on the basis of one preparation con- 
taining more quinino than another. 

Another requirement that at least a fourth of the prod- 
uct be cinchonidine and cinchonine will be completely 
dropped. The lower limit of 70 per cent, total crystal- 
bzable alkaloids will have a ceiling of 80 per cent, in the 
new monograph. 

The new standards will be maintained, J)r. Oook ex- 
plains, for at least the '^duration** while the mairiitnim 
use of anti-malarial su|^Ues Is necessary due to esqp^osuTe 
of our troops to the fever and the cutting off of pur 
imports from the Far 
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New McGra w-Hill Texts in Agriculture 


Field Crops 

By Howard C. Rather, Michigan State 
College. McGraw-Hill Publications in the 
Agricultural Sciences. 545 pages, 6x9. 
$3.75 

In a stimulating narrative style, the author of this new 
book discusses the leading field crops of this country, 
their place in its economic structure, their adaptation 
and distribution, their botanical classification, and the 
best cultural methods proved by experimentation. Not 
only an authoritative text, Field Crops is a practical 
guide to farm activities as well. 

Weed Control 

By Wilfred W. Robbins, Alden S. Crafts 
and Richard N. Raynor, University of 
California. McOraw-Hill Pxiblications in 
the Agricultural Sciences. 543 pages, 6x9. 
$5.00 

Here is a critical review of the various methods of weed 
control, including the results of recent investigations. 
There is nn adequate treatment of reproduction and dis- 
semination of woods, competition between crop plants 
and weeds, and association of weeds with soils and crops. 
The main emphasis is on practical weed control methods, 
their uses and limitations. 

Livestock Production 

By "Walter H. Peterb, University of Min- 
nesota. McGraw-Hill Publications in the 
Agricultural Sciences. 450 pages, 6x9. 
$3.50 

In this book a nationally known authoritj?^ provides a 
textbook especially suited for use in the beginning course 
in animal husbandry in agricultural colleges. The ap- 
proach is unusual, the coverage of subject matter is ex- 
ceptionally broad, and the objectives differ from those 
of most other texts in the field. 

Methods of Plant Breeding 

By Herbert K. Hayes and Forrest R. 
Immer, University of Minnesota. McOraw- 
Hill Publicatwns in the Agricultural Sci- 
ences. 432 pages, 6x9. $4.00 

The general purpose of this significant book is to out- 
line and illustrate the methods and principles involved 
in scientific plant breeding. Various methods of breed- 
ing are discussed, examples are given and all the steps 
are covered in detail. Breeding for disease and insect 
resistance is thoroughly treated. The genetic basis of 
plant breeding is emphasized strongly. 


Breeding and Improvement of Farm 
Animals. New third edition 

By Victor Artiiiju Rice, Massachusetts 
State College. McGraw-Hill Publications 
in the Agrwuliural Sciences. 750 pages, 
6x9. $5.00 

Completely revised, rearranged, and rewritten, this 
widely-used text has been expanded to cover the many 
developments in the fields of physiology of reproduc- 
tion, genetics, and the art of breeding which have tran- 
spired since the publieation of the second edition. The 
book gives a complete presentation of the physiological 
processes involved in reproduction and of the mechanism 
concerned in the transmission of potentialities from 
parent to offspring. 

Floriculture. Fundamentals 
and Practices 

By Alex Laurie and Victor H. Hies, Ohio 
State University. McGraw-Hill Publica- 
tions in the Agricultural Sciences. 496 
pages, 6x9. $4.00 

The authors of this book have assembled in brief but 
accurate form the basic information underlying the 
various empirical practices pertaining to the many crops 
and phases of ornamental gardening. The text brings 
together in one volume a unique combination of horti- 
cultural topics of scientific and practical nature as well 
as design and horticultural taxonomy. 

The Market-milk Industry 

By Chester L. Roadhouse and James L. 
Henderson, University of California. Mc- 
Graw-Hill Publications in the Agricultural 
Sciences. 624 pages, 6x9, $5.00 

Covering the entire field, this book gives the student an 
understanding of the technical and economic phases of 
the market-milk industry. The authors describe ap- 
proved procedures in the grading, pasteurizing and cool- 
ing of milk, the preparation of cultured buttermilk, 
table and whipping creams, homogenized, soft curd and 
vitamin I) milk, etc. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 

^ West 49iid Str«et, New York, N. Y. . Aldwych House, London, W.C.2 
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The consensuB of opinion expreasod by experta on tropi- 
cal diaeases at a recent conference called by the National 
Research Council in Washington is that totaquine is equal 
to quinine in efficiency in treating malaria. 

HOUSING AFTER THE WAR 

About a million now homes per year could bo used by 
Americans during the decade following the war, if they 
are built in the right places at the right prices, it is esti- 
mated in a report issued by the National Resources 
planning Board, Besides this there will still be a need 
for a largo volume of repair during the same period. 

This potential boom in home building has developed 
because only three new dwellings have been built for 
every five additional families that have boon formed dur- 
ing the last decade, and because of the drastic curtail- 
ment of housebuilding during the war years. 

War time housing will take care of only acute needs, 
according to Mil<!s L, Colcan, author of the pamphlet 
released by the Board. It is also likely, he says, that 
many war dwellings will not be in the areas where they 
will be needed after the war. Meanwhile, out-dated and 
worft-out houses throughout the country continue to 
deteriorate. 

If we had better means for providing attractive, low- 
priced houses, according to the report, a huge demand 
would exist for the replacement of these deteriorated and 
outmoded dwellings amounting perhaps to as much as a 
fifth of the total stock of about 37,000,000 dwellings, or 
somewhat over 7,000,000 units ripe for replacement. 
About 2,000,000 of these are needed on farms alone. 

Continued research in materials and techniques is rec- 
ommended ns one of the long range methods of solving 
this housing problem. This statement recalls plans by 
some authorities for standard models of houses. They 
believe this would be a big help, just as standard auto 
models have made new cars available to most families in 
the past. Those houses would roll off assembly lines in 
mass production to bo assembled in sections with a mini- 
mum of expensive '^custom tailoring'' at the building 
site. New building materials are also likely. Some fore- 
see the use of plastic and-ply wood walls with a stainless 
steel roof. Such a house would be strong yet so light 
that two men could lift the whole wall of h room as they 
put it up. 

Application of scientific research should bring prices 
down to where the new homes could be constructed all 
over the country by the hundred thousand. Price has 
been the main drawback in the past, although it is being 
steadily reduced. In 1926, dwellings were built for 
around $4,800 per unit, while in 1940 the average price 
was down to $3,700. 

Other steps outlined in the report as possible aids to 
accelerating the postwar building program included re- 
moval of legal restraints within the house-building indus- 
try; preparation of model building codes by the govern- 
ment based on ample engineering service and providing 
localities with facilities for consultation and testing; and 
improvement of present government aids for providing 
adequate housing for Americans* 


ITEMS 

A oALii has been issued from the Society of American 
Bacteriologists for motion pictures to aid in wartime 
teaching. With accelerated courses and shortage of 
teachers at many colleges, it is believed motion pictures 
on bacteria, rickettsiae, viruses, fungi and animal para- 
sites would be helpful in stopping the gap. The society 
has appointed a committee, under the chairmanship of 
Dr. Harry E. Morton, of the School of Medicine of the 
University of Pennsylvania, to collect information on the 
usefulness and availability of such films. 

The acoustic movements of the human ear drum have 
been seen and photographed for the first time. Moving 
pictures showing these movements of normal ears and also 
of oars of patients suffering from deafness were shown 
by Dr. H. G. Kobrak, of Gary, Ind., and Dr. J. R, Lindsay 
and Dr. H. B. Perlman, of Chicago, at the Chicago meet- 
ing of the American ■ Academy of Ophthalmology and 
Otolaryngology. Fresh specimens from human cadavers 
wore used. The various parts of the sound conduction 
apparatus were exposed and the vibrations during the con- 
duction of sound were photographed. On stroboscopic 
illumination acoustic vibrations of the ear are seen as 
distinct and slow movements. 

A NEW discovery, which may lead to more complete 
knowledge of our protohistoric North American ancestors 
and help bridge the 10,000 -year gap in archeological 
knowledge, has been made by Dr. Frank H, H. Roberts, 
Jr., of the Smithsonian Institution, A bison wallow, two 
or three thousand years old, which Dr. Roberts excavated 
in eastern Wyoming, uncovered a number of spear points 
known as ‘*Yunia points" and formerly thought to dale 
back to the oldest known inhabitant of North America, 
the Folsom man who lived at the end of the last Ice Age, 
10,000 to 20,000 years ago. This new discovery, however, 
places the Yuma points at a much later date, somewhere 
between Folsom and modem. 

OwNEBS of oil burners who are able to secure a wood 
supply will be able to substitute wood for oil, according 
to an announcement made by William L. Slate, director 
of the Connecticut Agricultural Experiment StaUoiu As 
a result of research in cooperation with Yale University 
and the University of New Hampshire, the station has 
developed a wood-burning unit which can be built out of 
firebrick by any good mechanic and connected with an oil 
heater of the convertible type. Wood in the fuel maga- 
sine is carried by gravity to the combustion sone, where 
it is distilled with gas. After introducing secondary air, 
the gas posses into the furnace and bums at high tem- 
perature. This emergency unit holds a tenth of a cord 
of wood, which is sufficient to heat a ten-room house for 
12 hours in cold weather without further attention. The 
only metal part required is the cast-iron door and frame, 
for which arrangements are now being made. A spe^ 
bulletin giving the details of eonstruetion aad operation 
may be secured from the station or from the Oonfneetieal 
Forest and Park AMOciaUon, P. 0* Bov 4577^ 
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THE CHEMIST IN THREE WARS-II 

By OTTO EISENSCHIML 

PRESIDENT, SCIENTIFIC OIL COMPOUNDING COMPANY, CHICAGO 


The Present Wori^d War 

Now that we are in the midst of the second World 
War, what is the set-up among chemists for support 
of the war effort? Have we organized our forces so 
that they can be and are being utilized in the best 
possible manner? 

I wish I could answer this question in the affirma- 
tive. 

The top government agency created for scientific 
war work is the Office of Scientific Research and 
Development^ headed by Dr. V. Bush, president of 
the Carnegie Institution of Washington. This office 
eaa bptb initiate war projects or solve them; in prac- 
tice it a|to fanctions in an advisory capacity. Much 
performed under the dif^tion 
Beeear^ Committee, of 


which Dr, James B. Conan t, president of Harvard 
University, is chairman. This committee has two chief 
divisions pertaining to our line of work, that of chem- 
istry and physics; organic problems arc in charge of 
Dr. Roger Adams, of the University of Illinois, in- 
organic and industrial chemical matters are under 
the direction of W. K. Lewis, of the Massachusetts 
Institute of Technology. The National Inventors 
Council, under C. F, Kettering, is designated to sift 
novel thoughts submitted to it. Some problems, which 
are military secrets, have been assigned to government 
controlled laboratories; there is no doubt that these 
tasks are being handled well, and under fine leader- 
ship. 

So fur, so good. What we need next is a complete 
roster of all chemical talent in the country; sndbi a 
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roster would make the over-all picture look promis- 
ing. Right here, however, is where the first flaw 
begins to show. Our national roster is not complete, 
nor nearly so; yet, without a complete card index, 
our top agencies are like an army without an inven- 
tory of its manpower. An incomplete list of our 
ehemical talent is about as useful as a telephone direc- 
tory with half its pages missing. In our directory, 
I am afraid, even the information that has been listed 
is not sufficiently accurate. 

The preparation of a complete roster to cover our 
entire chemical brainpower must be based on two in- 
dispensable conditions. For one, we must have a 
questionnaire which is worded right; second, this 
questionnaire must reach everyone who has useful 
knowledge or ability. I regret that, in my opinion, 
neither of these two conditions has been met by the 
national questionnaire nor any other I have seen. 

The questionnaire sent out by the American Chemi- 
cal Society in October, 1940, to form part of a 
“National Roster of Scientific and Specialized Per- 
sonnel,” and sub-titled “Jointly Administered by 
National Resources Planning Board and United 
States Civil Service Commission,” inquired thor- 
oughly into routine qualifications; in fact, it boro a 
close resemblance to an application blank. Much 
stress was put on scholastic background, publications 
and similar matters, when it might have been advis- 
able to go more deei)ly into qualities particularly 
useful in war, such as chemical work performed dur- 
ing the last war and, still more essential, into the type 
of mind possessed by the registrant, whether inven- 
tive, inquisitive, supervising or routine. The statisti- 
cal information derived from a roster compiled by 
present ntethods is scarcely adequate to allow an 
opinion of a luan^s capacity in a national emergency. 
We may learn from it that a man’s height is five foot 
eight, but we do not learn if he is resourceful; we 
may find that he can read French, but we wonder if 
he is persevering or tires easily. We are informed 
how old he is, but not whether he is an organizer or 
a routine worker. At a time when speedy chemical 
action may be as decisive as in a commando raid, the 
questionnaire digs into positions held in the past, in- 
stead of asking, “What can you do now, and where 
do you think you fit in best?” 

All in all, the picture of the registrant that emerges 
from this national questionnaire is far frotii illuminat- 
ing. 

The gravest fault I find with this questionnaire, 
however, is that it did not reach and was not de- 
signed to reach every one willing and able to render 
chemical service. Neither the American Chemical 
Society nor other organized groups of chemists com- 
prise all members of the profession. Some indepen- 
dent thinkers — and they are not the least valuable — 


shy away from membership in any group; others are 
staying on the sidelines for reasons which do not mat- 
ter. Fact is that many chemists do not belong to 
existing groups, and so long as they are not included 
in questionnaires, our rosters will reitmin incomplete. 
A close coordination of all our mental resotirces means 
regimentation, voluntary and temporary, but regi- 
mentation, nevertheless; and unless regimentation is 
thoroughgoing it is a failure. I believe therefore that 
a special effort should be made at once to add to our 
home front all men of chemical training or ability who 
do not belong to organized chemical groups. Their 
patriotism is as unquestioned as ours, and they will 
no doubt cheerfully join us, if and when approached. 

Furthermore, we can not afford to overlook those 
who have no chemical degrees or formal schooling. 
Some of our best inventive minds received little or 
no college training, but have within them that spark 
which no amount of education can supply. Heaven 
help us if we close our doors to the Thomas Edisons 
and William Hoskinses, who never saw the inside of 
a college. In wartime the emphasis is on achieve- 
ment, not on learning and degrees. When we need a 
war song, we turn to the man who can write a tune, 
whether or not he has a diploma from a musical 
academy. On the battlefield a sergeant who can move 
a gun across a swamp is worth ten officers who know 
Napoleon’s Egyptian campaign by heart. One of 
the finest chemists with whom I have worked gradu- 
ated from a little-known pharmaceutical college ; and 
I have two men on my staff who never had more than 
high-school training, but whoso tangible achievements 
have made history in their particular field. One of 
our partially trained chemists has worked out a spe- 
cial oil which increases its technical value manifold. 
Yet, he has no college degree, and for obvious reasons 
his work has not been and probably will not be pub- 
lished. If he were to fill out a questionnaire, the 
column “Publications” would reuiain blank, thus 
creating an erroneous impression. Incidentally, none 
of the three men I have mentioned belongs to the 
American Chemical Society or to any other chemical 
organization ; their names are on no roster, local or 
national, nor have they been given any opportunity 
to register. 

This leads us to another weak spot in our armor, 
A tendency prevails in some circles to undervalue our 
collateral artisans. Nevertheless, without them the 
industrial chemist would be helpless. I once had a 
foreman who could take a few pipes and couplings 
and turn them into almost any kind of apparatus I 
needed. I would like to see him on the roster. Per- 
haps we ought to enlarge the circle of our ooworkers 
still further. 1 have known ordinary laborers, whose 
power cf observation and interest in their work have 
been responsible for vast improvements. These dlite 
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of workmen ore potential shock troops of industry, 
and in war-time should be placed where they can do 
the most good. They should no more be allowed to 
work in non-essential lines than a chemist should be 
permitted to drive an army truck. 

A new questionnaire, recently prepared by the De- 
fense Committee of the Chicago section, American 
Chemical Society, contains two questions that intrigue 
me: 

1. Are you of an inventive turn of mind? What have 

you invented? List even little improvements you 

have 8})onsor{^d, 

2, Give names and addresses of people you know (not 

members of the Gliicago section) with unusual ability 

in any collateral work. 

At last we are getting somewhere. Not only will 
Chicago obtain essential information from its own 
members by asking these pertinent questions, but it 
will create a real census of many other worthwhile 
minds in our line of work. Chicago will be able to 
put its lingers on those who possess unusual ability 
in collateral fields, whether it be glass blowing, me- 
chanics, photography, repair work or any of the other 
talents and skills that are called into play in industrial 
war work. 

Nothing that I have said should be misconstrued 
into an expression of dLsrespeet for pure chemistry. 
Many problems, if they are to be solved, call for the 
highest kind of chemical training ami require large, 
well-equipped laboratories. Cracking processes or 
conden.sation plastics could not have been developed 
by poorly trained chemists in basement workshops. 
Germany never wmuld have achieved her early superi- 
ority in dyes and pharmaceutical products without an 
army of well-schooled men ; nor could we have accom- 
plished what we have done in the last twenty-five 
years without equally fine research chemists and or- 
ganizations. On the other hand, wo should recognize 
that many problems can well be attacked by practical 
men with the meager means at their disposal and by 
simple and direct methods. With the growth of chem- 
istry, subdivisions among chemical workers have 
developed both vertically and horizontally; horizon- 
tally — in different fields; vertically — different grades 
of men in each field. As in our armed forces, there 
should be no feeling of superiority or jealousy be- 
tween different branches of the service, or between 
the officers and soldiers in each of them. Just as the 
Army, Navy and the Air Force, and within them all 
personnel from generals to kitchen police, must co- 
operate to the fullest extent, so pure scientists, indus- 
trial chemists and practical workers in all chemical 
lines must join wholeheartedly in their efforts to 
achieve the best results. To disregard this principle 
is to nullify everything we are trying to accomplish. 


It is highly regrettable that we have not proceeded 
very far beyond the creation of the Office of Scientific 
Research and Development and the National Inven- 
tors Council. What we need badly ere local organiza- 
tions throughout the United States to supplement 
those of national character so as to put a broad foun- 
dation under them. 

In this respect remarkable work has been done by 
Robert C. Brown, Jr., a patent attorney of Chicago. 
He recognized the need of technical organization for 
our war effort as early as 1940 and, almost single- 
handed, translated his ideas into accomplishments, by 
founding the Associated Defense Committees of the 
Chicago Technical Societies, in which twenty- three 
technical and engineering bodies are represented. 
Over seven thousand scientists, technologists and pro- 
duction engineers in the Chicago area now cooperate 
through a committee of delegates. A working plan 
for complete cooperation between the local office of 
the War Production Board, the Chicago ordnance 
district and other Government agencies on one side 
and the Associated Defense Committees on the other 
is already partially in operation, with Mr. Brown 
furnishing the connecting link through his appoint- 
ment as consulting director of the Technical Develop- 
ment Section of the Chicago Region of the War 
Production Board. This gives the Associated Defense 
Committees at least a semi-official status and means 
an important step in the right direction. 

Milwaukee and South Bend also have organized 
A.ssociated Defense Committees, and plans are under 
way to form similar conunittees all over the United 
States. Eventually a National Associated Defense 
Committee will assume leadership of the entire move- 
ment and coordinate the efforts of the local sections. 

That all this important work should have been left 
to the unselfish patriotism, the vision and the energy 
of one man, is something I admire, but do not under- 
stand. While he has accomplished a Herculean task, 
we as a country still find ourselves far from our goal. 
We do not want to achieve a perfect national organi- 
zation of chemists and other scientific or technical 
brains after the war is over. We want it now and 
should have wanted it yesterday and the day before 
yesterday. No matter how well single localities may 
be functioning, their numbers are puny when we con- 
sider the picture as a whole. Wars are won by 
armies, not by isolated units. 

Why no national organization of this kind has been 
formed to extend fully into local spheres, I do not 
know. We have before us the example of the Army 
with its local draft boards and of our political parties 
with networks covering each precinct in every district. 
Unless we bring cooperation of all technicians like- 
wise down to the grass roots, we shall have fallen 
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short of the primary requisite of our duty: we shall 
have failed to mobiluso our full power, and this means 
that we shall be unable to put it to concentrated use 
when most needed. 

Local boards must be created immediately, if we 
are not groing to be too late, and they should be organ- 
ized after a standard pattern. Uniform rules must 
necessarily be worked out at headquarters. Ques- 
tionnaires should be drawn up with the utmost care 
and with appeal to our three distinctive groups, the 
scientific chemist, the industrial chemist and the prac- 
tical man. I would hold each local group responsible 
for enrolling all workers within its district. I further 
recommend that government inspectors call at all 
plants to insure complete enrolments. So far as 
chemists are concerned — I am using the word in its 
widest sense — we are still trjdng voluntary coopera- 
tion; but in every previous war voluntary systems 
have given way to enforced draft, because the volun- 
tary systems have never worked satisfactorily in the 
long run. Had we not best anticipate the inevitable? 
Time is getting short. 

The present war has not yet produced anything 
startlingly new from the chemist’s point of view. 
Nevertheless, there is plenty of chemical work in 
sight. Among many other things we must now, 
strangely enough, do what German chenusts had 
already learned to do in the last war — work out sub- 
stitutes. Twenty-five years ago we had command of 
the seas and the world’s resources, while Germany 
was blockaded. To-day it is we who are blockaded 
in regard to some vital war materials. Hence, Ameri- 
can chemists are called upon to use their ingenuity to 
supply the country with substitutes. 

I use the word “substitutes,” because it is generally 
used; but it is not u desirable expression, smacking 
as it does of the German word Ersatz; it carries with 
it an overtone of disdain, an implied apology, an 
intimation that what we are offering is something to 
be used only until something better is developed. 
Yet, a substitute may be better than the original 
article, as when we use silver in place of copper. 
What we are really looking for are not substitutes 
at all, but replacements. This word carries no stigma, 
and we all understand that a replacement article may 
be inferior, equal to, or bettor than the standard 
material. 

This replacement question needs much clarifying. 
Most of all, it should be generally understood that a 
replacement product need not be identical with, or 
even similar to the article it replaces; all it is expected 
to do is to answer the same purpose. 

“Is Oiticica oil a substitute for iung oil?” I have 
been asked time and again. 

“Is a detective story a subatiiate for a movie?” I 


have countered. “If you want a couple of hours of 
light entertainment, yes; if you want to hold a girl’s 
hand, no.” 

A pair of cotton stockings is not a substitute for 
silk hosiery, but a replacement, better in some re- 
spects, worse in others. As dessert, apple pie may 
be a replacement for ice cream, unless you are looking 
for something to cool your insides. I think all chem- 
ists have a clear picture of the issue, but the general 
public needs enlightenment; for once this elementary 
analysis of the substitution problem is understood, 
many questions, now hary in the public mind, will 
lend themselves to more intelligent discussion. Take 
the subject of “rubber substitutes,” for instance. The 
daily press is full of it and treats the question as if 
rubber substitutes, meaning the duplication of natu- 
ral rubber by synthesis, were the sole answer to the 
problem. Wc hoar that the total consumption of 
rubber in the United States is 800,000 tons, and there- 
fore it is taken for granted that 800,000 tons of syn- 
thetic rubber must be produced to reestablish the 
normal balance between production and consumption; 
even the Baruch- Conan t- Compton report apparently 
takes this view. Yet, I wonder if events will not 
prove that those who subscribe to it have missed a 
salient point. If every one understood that what we 
must do is replace rubber, not duplicate it, many of 
our experts might revise their figures. Rubber is 
used for any number of purposes, from bathroom 
mats and dress shields to the inner tubes of tires. 
But every one knows that a bathroom mat can be 
replaced — not substituted — by a cotton rag; in dress 
shields oiled silk will do very well; but for inner 
tubes we probably will need natural or synthetic rub- 
ber. 

What becomes of our 800,000 tons of synthetic 
rubber when we look at the situation with a view of 
replacement instead of substitution? Let us assume 
for argument’s sake that normally one per cent, of 
all rubber goes into bathroom mats and one per cent, 
into dress shields and other sanitary accessories; by 
replacing it with cotton rags and fabric impregnated 
with drying oils, respectively, we already have cut 
these 800,000 tons by 16,000 tons a year. Does it 
not seem reasonable to think of replacement in other 
lines where rubber is used now, before burying our- 
selves in a statistical avalanche? 

Here is where our chemical organization could 
function rapidly and successfully. The mere break- 
ing down of the rubber question into components, 
emphasizing replacement rather than substitution, 
would make the whole problem appear at once much 
less formidable. The National Defense Research 
Committee, with the help of all local oommittM^ 
should separate all uses of rubber into iq>ecUil groups, 
with a el^r analysis of the purposes fmr 
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article servea. The more thorough the subdivision, the 
more useful it will be. We know that rubber is by 
no means an all-around perfect material. It is 
affected by sunlight, heat, air, oil, steam. Many of 
its good qualities do not matter at all for some pur- 
poses; neither bathroom mats nor dress shields have 
to snap back when stretchcd—and there is no reason 
why they should be stretched. Rubber has been used 
for many articles as a matter of habit or on account 
of price. For purposes of replacement all that is 
necessary is to draw up intelligent and thorough 
specifications for the proper material wanted, with- 
out mentioning rubber at all, and many problems that 
look dijfhcult will become simple. What we need for 
dress shields, for instance, is not rubber, but a water- 
proof material that can be used to impregnate a 
fabric without damaging it; it must be light in weight, 
reasonable in price and resistant to the excretions of 
the human body. That is all. A properly oiled fabric 
will not only answer these specifications, but may out- 
perform rubber. I am willing to go on record that 
when this war is over, rubber will not come back into 
many fields in which it has reigned supreme up to 
now. Like other undisputed champions, it may lose 
its crown, oncte its supremacy is seriously challenged. 

An intelligent and minute subdivision of the uses 
to which rubber is put and for which replacement is 
desired, is essential. Take the subject of rubber gas- 
kets, for example. Entirely different specifications 
will have to be drawn up for gaskets used in plumbing 
and those used on fruit jars; but even the specifica- 
tions for fruit-jar gaskets will differ according to 
what is inside the container. A jar containing pickles 
will call for a type of gasket different from a jar 
containing mayonnaise. The great advantage of a 
thorough subdivision is that each replacement mate- 
rial need only cover a small range, and. that within 
this small range it may easily be better than rubber, 
without possessing any of the qualities for which 
rubber is unique. Let us remember that a good short- 
stop need only be a good fielder and batter; it does 
not matter whether he is also a good golfer, or whether 
he can speak Portuguese. 

The proper subdivision of our replacement prob- 
lems is one of the principal tasks for our organised 
chemical forces, wherever a replacement problem nmst 
be attacked. After that it is a matter of distributing 
the problems into small fractions that are not un- 
wieldy. Each subdivided problem will naturally go 
to those specialists whose knowledge seems most 
adaptable for any particular goal The development 
of a genuine rubber substitute, in the sense of a syn- 
thetic duplication, calls for highly trained research 
ohiBmists commanding big resources; but the develop- 
tueht of replacchient products calls for chemists of ' 


all kinds, in fact, for technical men of all kinds. Once 
the rubber question is broken into fragmentary prob- 
lems which can be easily understood by laymen, it 
would also be criminal folly to underestimate the 
service that can be rendered by the intuition, experi- 
ence and skill of those who are versed in related arts. 
Excellent solutions may easily spring from individuals 
who have no knowledge at all of rubber itself. 

What holds good for the rubber problem holds, of 
course, ecjually for many other shortages with which 
we are beset; but as the parallelism is obvious, a 
detailed discussion of other materials is superfluous. 

Considerable ' dissatisfaction exists among many 
American chemists, because their energy and patriot- 
ism has not been harnessed to obviously pressing 
national needs. Chemists are aquiver to use their 
ability in the war effort; 1 am as sure of it as I am 
that our soldiers are eager to get into battle. Yet, 
many capable chemists are standing by with nothing 
worthwhile to funxish them an outlet for their enthu- 
siasm. Is everything chemical in so perfect a con- 
dition that we can afford to leave all this potential 
ability and experience idling around? 

Perhaps more problems would be available if we 
were allowed to hunt them up ourselves rather than 
wait for the military men to bring them to us. If 
we chemists were better inforrimd about what is going 
on at the front, we might be able to initiate new ideas, 
possibly even one as revolutionary as the first Ger- 
man gas attack. Tlie trouble as I sec it is not that 
we chemists will fail the Army men when they come 
to us asking questions; the trouble is that they may 
not know what questions to ask us, and we, ignorant 
of the situation, are too uninformed to help them. 

Let us assume that certain important war materials 
are being affected by the heat of the Sahara or the 
fog of the Aleutians. The Army sends out an SOS 
call; it goes to our National Defense Research Cotn- 
inittee, which in turn will immediately formulate the 
problem into chemical terms and — after completion 
of the proper set-up — will send it to local boards for 
urgent action. But meanwhile much time will have 
elapsed and considerable damage mey have been done ; 
for most likely the Army^s call will not be sent out 
until a serioxis fault has already developed. 

In order to expedite the work, or perhaps prevent 
harm before it has made much headway, why not 
have chemical observers at our fronts? We have 
press correspondents, why not chemical scouts? It 
would be their duty to note the conditions under 
which military equipment is used in the tropics or 
in the arctic, and they may advise preventive rather 
than ]^6dial steps. Even with a complete organisa- 
tion of our chemical forces at home we must, under 
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existing conditions, cross eacii bridge when we reach 
it — if we have a bridge. By receiving advance notice 
of impending trouble, however, outlined to us by 
trained observers, we could save considerable time 
and, conceivably, even i)revent a military disaster. 

Admittedly, complete confidence in military matters 
can only be given to a select few; but there is no 
reason why chemists should not be included among 
them. The more we chemists know about military 
matters, the more readily we can cooperate. The 
German professor who suggested the gas attack at 
Ypres was not asked for it; but he saw for himself 
that trench warfare was tending toward an intertnin- 
able stalemate, and he offered chemical means to over- 
come it. Presumably, our chemical scouts may like- 
wise originate by themselves chemical measures of 
either an offensive or defensive nature, which could 
have a decisive influence on the outcome of the war. 
So long as we are satisfied to do no more than supply 
chemical first aid, Ave shall play a secondary part. 
Chemists can do better than that, but in order to do 
BO, they must given an opportunity to be more than 
advisers. 

When and if our organization is functioning 
smoothly, problems will be submitted to our local 
boards. Some of these problems will be of a confi- 
dential nat\ire, and care will have to be taken that 
only men are put to work on them whose loyalty 
is beyond question, I can visualize many other prob- 
lems, though, which are not secrets and could be 
posted publicly, so as to give everyone an opportunity 
to put his brain and skill to work. Let these notices 
appear in thousands of places, in laboratories, fac- 
tories, post offices. Or are we too proud to let people 
know that we arc in need of certain improvements? 
Everybody knows now that we are short of chromium, 
tmigstcn, rubber. We are not too proud to call for 
money in form of bonds; why shy at technical con- 
tributions? Cooperation between workers and man- 
agements has already produced splendid results. Is 
there any reason why this cooperation should not be 
put on a broader basis, including not only working 
conditions, but also matters of warfare? 

This, then, is the set-up I envision to accomplish 
a complete mobilization of our chemical strength. 

First, a supreme chemical council to govern all war 
work. It should have representatives from all chemi- 
cal branches, scientists, industrial chemists, practical 
men, and be subordinated only to a national board 
of directors, provided such a board exists or will be 
created. 

Second, a large number of trained chemical scouts, 
keen, imaginative and experienced. They are to 
gather at the source whatever war problems present 
themselves, offensive, defensive or remedial. 


Third, a nation-wide roster to include all chemical 
talent, college-trained or not, both inside or outside 
existing chemical organizations. 

Last, chemical groups covering each territory, 
modeled after a uniform pattern woriced out by the 
national supreme council; these local boards to be in 
contact with each other as well as with headquarters 
and to be associated in turn with working groups in 
collateral fields. 

With such a set-up the handling of all chemical 
problems will be greatly simplified and their solutions 
hastened. We shall then not only answer questions 
asked of us, but our scouts at the front will originate 
questions and formulate them better than would be 
the case if the reports came to us through military 
channels. 

I have so far spoken mainly of problems submitted 
to chemists for solution and not of ideas that may 
originate in chemists^ minds. Ideas of this kind are 
noAv being taken care of through the National In- 
ventors Council and need not concern the National 
Council or the local boards. 

It is now nearly a year since we were forced into 
war. An organization of all chemical ability in the 
country is an urgent necessity. Many chemists are 
convinced that organization has not proceeded far 
enough and are unhappy because they feel they are 
not being given an opportunity to put their shoulders 
to the wheel. It is for these reasons that I ain sub- 
mitting iny suggestions; they may not be the best 
apjiroach to the goal, but they should furnish a basis 
for a discussion on how to best utilize our tremendous 
chemical power, second to that of no other country on 
the globe, but one which must, like all our other re- 
sources, be fully employed. 

The Civil. War was Business, the first World War 
was Big Business, and the present war is Super Busi- 
ness of such gigantic proportions that it almost sur- 
passes comprehension. But it is still business. The 
Germans have learned their lesson, and they have a 
board of directors, whether or not it functions under 
that name. That shrewd businessman, who would 
have used poison gas properly in 1916 to win the 
first World War, is no longer absent from their coun- 
cil tables. Who else would have suggested building 
cardboard tanks to be left stranded on the Austrian 
roads and in the streets of Prague so as to entrap 
the gullible governments of England and France into 
a belief that all German equipment was of inferior 
quality? It is he who has set up an advertising 
(propaganda) department that works with diabolical 
ingenuity. His handiwork is visible in a thousand 
.little tricks, none of them calling for genius or even 
leamixig, but all calling for shrewdness and cunning, 
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In this war, for instance, the Germans did not waste 
their surprise weapons on small objects; when they 
played their parachute trump, it took Holland. 

Some day our over-all management of this war 
will meet the well-nigh perfect German business 
machine with a wholly perfect American counter- 
part. Then everything will be well; as an integral 
part of the nation’s organised brainpower we shall 
know where we fit in and lu^w we can do our share 
to achieve victory. 

In the Civil War three chemists kept the South in 
the running until the end; one chemist in the North 
made the United States independent of the most criti- 
cal foreign material. In the first World War, a Ger- 
man chemist almost decided the issue in favor of his 
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country through one brilliant thought. Can we, at 
this critical time, afford to toy wdth our chemical 
potentialities and act as if we were preparing for a 
war five years hence? Our enemies have had the 
initiative in every theater of this war so far, for 
reasons that may or may not have been beyond our 
control. But we have no excuse whatever for letting 
the initiative slip from our hands in the chemical 
field ; it is an even rax'c, unless we choose to handicap 
our.selvp8 by dawdling or undue optimism. 

We American chemists are quantitatively superior 
and qualitatively at least equal to the cheinists of 
Germany. If we let them bent us through better 
organization, we shall have no one to blame but our- 
selves. 
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NORRIS JONES 

News of the sudden death of Norris Jones on Sep- 
tember 17 causes sorrow to his friends and associates. 
On account of the variety and excellence of his talents, 
their influence was much larger than his modest dis- 
position would indicate. 

Norris Jones graduated from Swurthmore College 
in 1926, and was an architect by professional train- 
ing. Ilis interest subsequently led him to the use of 
drawing for biological description, and he and his 
wife, Ruth McClung Jones, were members of the staff 
in biology of Swurthmore College, 

As an architect, Norris Jemes knew the proper use 
of material and, as a scientist, he appreciated how 
buildings could be adapted to the use of their occu- 
pants. His skill and taste are recorded in the suit- 
ability of the Edward Martin Biological Laboratory 
at Swarthmore College for the biologists who work 
there. The same skill and good taste were used in 
the projection of plans for reconstruction and for new 
buildings at the Marine Biological Laboratory at 
Woods Hole, Massachusetts. 

In his work on drawings for scientific use, Norris 
Jones has illustrated a number of books and biological 
studies of others as well as his own. The drawings 
which be made are workmanlike, true and clear. They 
pick the essential pattern to bo presented and show it 
graphically, but without leaving chance for distortion. 
His work is true art serving science. 

The qualities of clear observation and truthful pre- 
sentation made Norris Jones a fine associate to work 
with. Those who penetrated through his modest ex- 
terior found in him delightful qualities for friendship. 
Students who worked with him followed the direction 
of his fine personal qualities as well as his art and 
science. The result was a valuable influence upon 


their characters, which was so strong as to surprise 
those who had seen only his modesty. 

The work of Norris Jones was cut off while in the 
full strength of development and opportunity. That 
loss to his coUengues is a great one, for they have come 
to depend upon his advice and help. But in the build- 
ings which he has projected, the fine illustrations 
which he has made and in his clear and pleasant in- 
fluence upon his associates, he has left a recorded 
accomplishment sufficient to do honor to a long career. 

Lauuence Irving 

Edward Martin BioiAJOicAii Lauoratory, 

Swarthmore College 

RECENT DEATHS 

Dr. Cyrus F. Tolajan, professor emeritus of cco- 
notnic geology of Stanfortl University, died on October 
13 at the age of sixty-nine years. 

Dr. Arthur D. Hirschfelder, professor of phar- 
macology at the University of Minnesota, died on 
October 11. He was sixty- three years old. 

Du. Oilman D. Frost, emeritus professor of medi- 
cine of Dartmouth College, died on October 8 at the 
age of seventy -eight years. 

Dr. J. C. Schoute, emeritus professor of botany 
of the University of Groningen and president of the 
sixth International Botanical Congress, has died at 
the age of 65 years. He is known for his numerous 
contributions to plant anatomy and morphology. 

Skrgel Chaplygin, chief of the laboratories of the 
Aero-Hydrodynamics Institute of Moscow, a member 
of the Russian Academy of Sciences, died on October 
8 at the age of seventy-four years. 
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SCIENTIFIC EVENTS 


THE EFFECTIVE USE OF SCIENTIFIC 
ABILITY 

A PLAN to innke productive unused scientific ability 
in work directing segments of war research problems 
in the laboratories of the smaller colleges has been 
initiated by the American Chemical Society. Dr. 
Charles L. Parsons, secretary of the society, has an- 
nounced that the unused talents of directors of re- 
search who have retired from the universities and 
industry will be connected with departments of chem- 
istry in institutions where the staff is not sufficiently 
large or well equipped to carry on researtth alone. 
The plan is under the direction of a committee of the 
society, of which Dr. J. Sam Guy, chairman of the 
department of chemistry at Emory University, is 
chairman. Members of the committee are: Dr. Wil- 
liam Lloyd Evans, of the Ohio State University, and 
Dr. Samuel C, Lind, of the University of Minnesota, 
both past presidents of the society; Dr. Hobart H. 
Willard, of the University of Michigan; Dr. E. Emmet 
Held, professor emeritus of the Johns Hopkins Uni- 
versity; Dr. B, Smith Hopkins, professor emeritus of 
the University of Illinois, and Dr, Stuart li. Brinkley, 
of Yale University. 

The plan is designed to encourage and foster re- 
search in American colleges through the use of advis- 
ers; it is believed that many unsolved chemical prob- 
lems could be undertaken under the direction of the 
visiting professors who have had wide experience in 
guiding research. Dr. Guy has made the following 
statement : 

This Is no time f<»r any idle ' ^ scrap in chemical re- 
search ability to he sitting around. Every man able to 
direct research in chemistry should be up and at it. Every 
college teacher, every able college student can do his bit. 
It is the function of our committee to get these forces 
together. We must scrap out^' bits of valuable scien- 
tific ability and set them to work on new problems. 

More chemical research is needed as a means of national 
defense and for the training of future chemists who will 
be responsible for ' ‘ better things for bettor living through 
chemistry, Many universities and industries, however, 
have a definite j)oHcy of retiring employees at the age of 
approximately sixty-five years. These emeritus chemists 
have a vast store of information and inspiration which 
should not bo lost at a time when the nation requires scien- 
tific research almost more than anything else. 

There are also active directors of research who are 
eager to spread their influence beyond their individruil 
laboratories. These men have numbers of problems, all 
a part of one large scheme of research, which they would 
be glad to farm out to colleges where some wide-awake 
student of the upper classes would be interested. The 
problems are not quite large enough for a doctor *s thesis 
but still offer a challenge to men in their senior year. 
Many students, who would thrill at the taste of research^ 


need leadership wliich their colleges, for one reason or 
another, have not been able to furnish. 

The feasibility of the program has been proved by 
the experience of Dr. Reid, who since his retirement 
from the Johns Hopkins University has been aiding 
research in a group of southern colleges, and of Pro- 
fessor John Howe Yoe, of the University of Virginia, 
who has been dividing large problems into smaller 
units capable of being bundled with a minimum of 
apparatus and material. Last year Dr. Reid, in his 
circuit of nine southern schools, had more men cooper- 
ating in his research program than he ever had at any 
time while he was professor at the Johns Hopkins 
University. 

The committee will act as a clearing house for re- 
search directors who are willing to give their lime and 
for colleges interested in the plan, It is thought 
probable that industrial research laboratories will co- 
operate in the program. 

CANCELLATION OF THE ANNUAL MEETING 
OF THE NATIONAL CONFERENCE ON 
WEIGHTS AND MEASURES 

Thk annual meeting of the National Conference on 
Weights and Measures which is usually held in June 
of each year at Washington, D. C., has been cnncollcd 
for 1942 because of unsettled conditions throughout 
the country and serious congestion in Washington 
resulting from the war. It is undetermined at present 
whether future meetings of the conference will be held 
during the continuance of the war. 

The National Conference on Weights and Measures, 
which is a body made up of state and local weights 
and measures officials from all parts of the United 
States, has a number of standing committees dealing 
with various phases of weights and measures activity. 
These committees are continuing to function during 
the period of recess of the national conference, and 
when matters arise upon which the national confer- 
ence would ordinarily take action, such matters, if 
within the scope of one of these committees, are 
referred for committee consideration. The results of 
such committee actions are then made public as rec- 
ommendations of the national conference, the Weights 
and Measures News Letter of the National Bureau of 
Standards being the medium for infonuing state and 
local weights and measures officials of these recom- 
mendations. The president of the national confer- 
ence, Dr. Lyman J. Briggs, director of the National 
Bureau of Standards, and the secretary, B. W, Smith, 
assistant chief of the Division of Weights and Mea- 
sures of the bureau, have been called upon by war 
agencies in Washington to present the reeonunendar 
tions of the national ^mfereuoe. - 
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Meetings of state weights and measures associations 
have in a few instances been cancelled this year. 
However, most of the officials of the state associations 
of weights and measures, which have normally held 
meetings each year, have held regular meetings during 
1942, in Connecticut, Minnesota, Indiana, Massachu- 
setts, North Carolina, Pennsylvania, New Jersey, 
Texas and Virginia. Meetings scheduled for the re- 
mainder of 1942 include The California Weights 
and Measures Association, at Bakersfield, Calif., on 
October 21, 22 and 23, and the Ohio Weights and 
Measures Association at Columbus, Ohio, on Decem- 
ber 1, 2 and 3. 

THE INDUSTRIAL RESEARCH INSTITUTE 

Thk Industrial Research Institute met in Buffalo, 
N. Y., on September 4 and 5, with headquarters at 
the Hotel Statler. Seventy -five industria.^ executives 
and research directors, representing member com- 
panies, and their guests participated in round-table 
discussions of current research management prob- 
lems. 

Patent trends and pending legislation were reviewed 
by n. S. Demaree, head of the Patent Department 
of the Hoover Company, Chicago, at tlie opening 
session on Friday morning. Following this, E. R. 
Schaeffer, chief of the Safety and Technical Equip- 
ment Branch, War Production Board, outlined the 
Production Requirements Plan and its effect on re- 
search laboratories. The mass spectrometer as a new 
research tool was described by Harold Washburn, of 
Consolidated Engineers, Pasadena. 

The group spent Friday afternoon inspecting the 
new assembly plant of the Curtiss-Wright Corpora- 
tion in Buffalo, and witnessed performance tests of 
the P-40 pursuit planes produced by this company. 
Frederic Flader, chief engineer of Curtiss-Wright, 
made an address at an informal dinner that evening 
on research and its trends in the aviation industry. 

The principal speaker at the Saturday morning 
round-table session was C. E. K. Mees, vice-president 
and director of research of the Eastman Kodak Com- 
pany, who ouilined his philosophy of the direction 
of research based on thirty-five years' experience. 
Discussion of other current problems presented from 
the floor by members and a business meeting con- 
cluded the formal program. It is proposed to publish 
a monograph on the organusation of industrial re- 
search laboratories. This will be based on member 
experience and should serve as a reliable reference 
Work. 

The institute, an affdiate of the National Research 
CkStmoil, undertakes to promote improvement of 
xnetimds and more economical and effective manage- 
in industrial research through the cooperative 
j^oartA of The menAOrs^ is composed 


of forty-six industrial concerns maintaining research 
laboratories, represented by the executives in charge. 
The headquarters of the institute are at 60 East 42nd 
Street, New York, having been moved recently from 
Chicago. 

Harvey S. Benson, administrative engineer. United 
Shoe Machinery Corporation, Beverly, Mass., is chair- 
man of the executive committee. William R, Hains- 
Mwth, vice-president, Servel, Inc., New York, is vice- 
chairman. Other members of the committee are F. 
W. Blair, director of the Chemical Division, the Proc- 
ter and Gamble Company, Ivorydale, Ohio; Caryl 
P. Haskins, president, Haskins Laboratories, New 
York; Maurice Holland, Division of Engineering and 
Industrial Research, National Research Council; R. 
C. Newton, vice-president, Swift and Company, Chi- 
cago; Philip W. Pillsbury, president, Pillsbury Flour 
Mills Company, Minneapolis; and Harold K. Work, 
manager of research and development, Jones and 
Laughlin Steel Corporation, Pittsburgh. 

CLINICAL CONGRESS OF THE AMERICAN 
COLLEGE OF SURGEONS 

Thk 1942 Clinical Congress of the American Col- 
lege of Surgeons, originally R<dieduled for October at 
the Stevens Hotel, Chicago, which was taken over on 
August 1 by the U. S. Army Air Corps, will be held 
from November 17 to 20 in Cleveland, with head- 
quarters at the Cleveland Public Auditorium, accord- 
ing to an announcement from the headquarters of the 
college in Chicago. The twenty-fifth annual Hospital 
Standardization Conference sponsored by the college 
will bo held simultaneously. 

The program of panel discussions, clinical confer- 
ences, scientific sessions, hospital meetings and medi- 
cal motion picture exhibitions at headquarters, and 
operative clinics and demonstrations in the local hos- 
pitals and Western Reserve University School of 
Medicine has been centered around the many medical 
and surgical problems arising out of the prosecution 
of an all-out effort to win the w^ar, emphasizing the 
needs of the rapidly expanding medical services of 
the Array and the Navy, and consideration of special 
problems related to the increasing activities for 
civilian defense. 

The program of both meetings will begin with a 
joint general assembly on Tuesday morning, Novem- 
ber 17, with addresses by Surgeon General James C. 
Magee, of the Medical Corps, U. S. Army; Surgeon. 
General Ross T. Meintire, of the Medical Corps, TJ. S. 
Navy; Surgeon General Thomas Parran, of the U. 8. 
Public Health Service; Lieutenant Colonel George 
Baehr, chief medical oMcer of the U. S. OfiSice of Ci- 
vilian Defense ; Dr. Frank H. Lahey, chairman of the 
directing board of the Procurement and Assignment 
Sftrviise; Dt. Irvin Abell, chairman of the Board of 



876 


SCIENCE 


VoL. 96, No. 2m 


Regents of the college and chairman of the Health and 
Medical Committee of the Federal Security Agency, 
and Dr. W. Edward Gallic, of Toronto, president of 
the college. Surgeons General Mugee and Mclntire 
and Colonel Baehr will also speak at the presidential 
meeting and convocation on the same evening. 

The Forum on Fundamental Surgical Problems in- 
augurated at the 1941 Clinical Congress will be 
repented to give the younger men, representing vari- 
ous university departments of surgery, an opportun- 
ity to present the important results of their clinical 
and experimental research work before a large surgi- 
cal meeting. Heretofore these younger men have 
seldom been able to present their original work and 
ideas, since maiiy of them have itot yet qualified for 
membership in the principal surgical societies. The 
forum wdll be held on three successive mornings. 

The officers-elect (»f the college Avho will be inaugu- 
rated on November 17 are Dr. Irvin Abell, of Louis- 
ville, J^residont; Dr. Leland S. McKittrick, of Boston, 
First Vice-president, and Dr. F. Phinizy Calhoun, of 
Atlanta, Second Vice-president. 

A large technical exhibiti<m, in which leading manu- 
facturers of surgical instruments and supplies, 
sutures, dressings, pharmaceuticals, operating room 
equipirumt, x-ray apparatus and hospital equipment 
of all kinds, as well as publishers of medical books, 
will participate, will be as usual a feature of the 
congress. It will b(^ housed in the exhibit hall of the 
Cleveland Public Auditorium. 

THE GRADUATE FORTNIGHT OF THE NEW 
YORK ACADEMY OF MEDICINE 

Dn. Malcolm Goodridgk, president of the New 
York Academy of Medicine, inaugurated the 1942 
Graduate Fortnight, which opened on October 12, 
with an address of welcome. He drew attention to 
the fact that this year's Graduate Fortnight is the 
fifteenth in the scries given annually. He paid tribute 
to the late Dr. Ludwig Kast, on whose recommenda- 


tion and through whose generous support the institu- 
tion was realized. 

Beginning on October 12 and continuing through 
October 23, physicians from the metropolitan New 
York area and from many states in the Union met 
daily at the clinical conferem^es, pathological demon- 
stration.s, round-table discussions and evening sessions 
to study and review the best procedures for the diag- 
nosis, treatment and prevention of the disorders of 
the nervous system likely to be experienced by the 
armed forces and by our industrial and civil popula- 
tion. The program covered not only those physical 
injuries which may result from violence and from in- 
fections, but also those of a purely psychological 
origin. 

An exhibit e!n bracing the most important phases of 
the problem, to which the leading medical institutions 
of the country contributed, was on view at the acad- 
emy. 

At Die evening sessions tweniy-two addres.ses were 
given on a variety of subjects ranging from the 
pathology of injuries to the head and other portions 
of the nervous system, to the critical evaluation of 
vitamin therapy in neurology. A hundred and twenty- 
one clinical sessions providing ^‘bedside" and other 
conferences were h(4d in eighteen hospitals of Greater 
New York. Panel discussions covered the subjects of 
Poliomyelitis, Psychoneuroses of War, the Vitamins 
in Disoniers of the Nervous System and Psycho- 
therapy. A demonstration of the Kenny method of 
treatment of poliomyelitis was given daily under the 
direction of Dr. D. W. Gudakunst, medical director 
of the National Foundation for Infantile Paralysis. 

The Graduate Fortnight was organized by the Com- 
mittee on Medical Education of the New York Acad- 
emy of Medicine, of which Dr. Arthur F. Chace is 
chairman and Dr. Mahlon Ashford is secretary. Dr. 
Traey J. Putnam was chairman of the committee in 
charge. 


SCIENTIFIC NOTES AND NEWS 


Tuk doctorate of laws was conferred by Ursinus 
College on Dr. William D. Coolidge, vice-president 
and director of research of the General Electric Com- 
pany, nt the dedication on October 13 of the Pf abler 
Hall of Science, which was erected at a cost of $750,- 
000, A portrait of Dr. George E. Pf abler, known 
for his work on the use of x-rays and radium in medi- 
cine, for whom the building is named, was unveiled. 
Dr. Coolidge gave the Founders' Day address. He 
spoke on Role of Science Institutions in Our 
Civilization." 

A DINNER in honor of Dr. Gpstav EglofP is being 


given on October 23 by the New York Chapter of 
the American Institute of Chemists at the Chem- 
ists' Club, New York, under the presidency of the 
chairman, Dr. E. H. Northey. Speakers and their 
subjects include Dr. Robert J. Moore, “The Personal 
History of Egloff, the Author"; Colonel George A. 
Burrell, “Egloff, the Petroleum Expert"; and Dr. 
Marston T. Bogert, “The Influence of Eglolf on the 
Progress of American Chemistry.” The title of Dr., 
Egloff's address is “The Struggle for Oil and Its 
Products.” 

The London correspondent of the Journal of the 
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American Medical Association reports tbat the fol- 
lowing have been elected to the honorary fellowship 
of the Itoyal Society of Medicine; Great Britain, 
Lord Horder and Sir John Herbert Parsons, oi>hthal> 
mologist, a foruuT president of the society; from 
Canada, Professor W. E. Gallic, dean of the Medical 
Faculty of Ujc University of Toronto, and Professor 
Jonathan Meakins, director of the Department of 
Medicine, McGill University; from Australia, Sir 
Charles Blackburn, consulting physician, Royal Prince 
Alfred Hospital, Sydney, and Sir Hugh Devine, lec- 
turer in surgery, University of Melbourne. New 
Zealand is rej>reseuted by Sir Henry Lin<lo, ijrofessor 
of ophthalmology and dean of the medical faculty, 
Otago University, and South Africa by Dr. A. W. 
Falconer, professor of m(‘dicino, University of Capts 
town. From the United States, Dr. Hugh Cula)t, con- 
sulting surgeon of the Mayo Clinic ; Dr. David 
Cheever, associate professor of surgical anatomy, 
Harvard Mcflical School (who had charge of the Har- 
vard Surgical Unit in the last war), and Dr. W. T. 
Longcope, physician-in- chief of the Johns Hopkins 
Hospital. 

SiH William J. Collins, chairman of the Chadwick 
Trustees, presided on the occasion of the delivery on 
October 6 of the llrst lecture in the autumn program 
of the thirtieth annual series of the Chadwick Public 
Lectures of the Royal Society of Tropical Medicine, 
lie present(*d the (/had wick Medal and Prize to Wil- 
fred Glyndon May, of University College, London. 
Sir Ij<?onard Hill made the address which was entitled 
“The Inter-relation of Clothing and Shortage of Fuel 
in Matters of Health. 

Sir D’Akct Wentworth Thompson, professor of 
natural history in the University of St. Andrews, will 
succeed the Phirl of Rosebery as president of the 
Royal Scottish Geographical Society. 

Dr. Arthur I. KENUALii, research professor of bac- 
teriology at the Medical School of Northwestern Uni- 
versity, having reached the age of sixty-five years, 
retired on September 1. 

Dr, Marion Winifred Hood, formerly of the Col- 
lege of Medicine of the University of Illinois, has been 
appointed assistant professor of parasitology in the 
Department of Public Health of the Louisiana State 
University School of Medicine. 

Dr. Henry P. Thielman, of the College of St. 
Thomas, St, Paul, has been iippointed assistant pro- 
fessor of mathematics at Iowa State College. 

E. H. Peterson, formerly of the University of 
Wisconsin, has joined the staff of the department of 
animal pathology at the Illinois College of Agricul- 
ture. 


Charles G. Maier, research metallurgist for nearly 
twenty years associated with the U. S. Bureau of 
Mines, has become a member of the supervisory staff 
of Battelle Memorial Institute, Columbus. He will 
direct and correlate an enlarged program of funda- 
mental rescardi and will serve as adviser and con- 
sultant to the war research for the Government and 
for industry conducted by the institute. 

The Journal of the American Medical Association 
states that Dr, Hermina H. Ilartig has been aj^pointed 
acting direcR)r of hygiene and health education of 
Mimiea)u»lis, Dr. Arthur E. Karlstrom, who has 
been director since 1940, has resigned to devote his 
entire time to private practice. 

Dr. John L. Lavan, health commissioner of Toledo 
and director of the health service in Toledo schools, 
has resigned to become director of scientific research 
for the National Foundation of Infantile Paralysis, 
New York. 

John C. McGregor, curator of archeology and 
dendrochronology at the Museum of Northern Arizona 
at Flagstaff, has b(*.en ap])ointed acting chief of the 
Illinois State Museum io take charge of the work 
ol’ Major Thorne Deuel, who has leave of absene.e to 
serve with the U. S. Air Force. 

Professor George W. Swanson, head of the de- 
partment of electrical engineering at the Michigan 
Ckdlege of Mining and Teclinology, has been granted 
leave of absence to serve as a special consultant and 
operational analyst for the Army Air Corps. During 
his absence, Associate J^rofessor Chester Russell will 
act as head of the department, and Nicholas Kaiser, 
Jr., will direct the war-training program. 

Dr. Stanley B. Freeborn, assistant dean of the 
(k»llege of Agriculture of the University of California 
and assistant director of the Experiment Station, has 
joined the Army. He is in charge of malaria research 
on the Pacific coast. 

Dr. Sheffield A. Neave, assistant director of the 
Imperial Institute of Entomology, London, was 
elected on September 16 honorary secretary of the 
Zoological Society of London to fill the vacancy caused 
by the resignation of Dr. Julian Huxley. Dr. Neave 
will bold the office until April, 1943, when the next 
annual meeting will be held. 

Dr. Vincent du Vigneaud, professor of biochem- 
istry, Cornell University Medical College, will deliver 
the first Harvey Society lecture of the current series 
at the New York Academy of Medicine on October 
29. He will speak on “The Significance of Labile 
Methyl Groups in the Diet and Their Relation to 
Transmethylation.” 
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The 1942-43 Vanuxem Lectures of Princeton Uni- 
versity will be given on December 1, 2, 8 and 9 by Dr. 
W. M. Stanley, of the Rockefeller Institute for Medi- 
cal Research at Princeton, N. J., on ^‘Thc Chemical 
and Biological Aspects of Viruses,” 

Db. Stuart Mudo, professor of bacteriology at the 
School of Medicine of the University of Pennsylvania, 
gave on October 15 un address at a joint meeting of 
the Washington Academy of Sciences tind the Wash- 
ington Branch of the Society of American Bacteriolo- 
gists. He spoke on “Structural Differentiation within 
the Bacterial Cell as Shown by the Electron Micro- 
scope,” 

Db. Eatilio Mira, professor of psychiatry at the 
University of Buenos Aires, formerly professor of 
psychiatry at the University of Barcelona, has been 
appointed Salmon Lecturer for 1942 by the Salmon 
Committee on Psychiatry and Mental Hygiene of the 
New York Academy of Medicine. The lectures will 
be given on three successive Friday evenings, Novem- 
ber 6, 13 and 20, in the building of the New York 
Academy of Medicine. The subject of the lectures 
will be “Psychiatry at War.” 

Ik Scikkoe for October 9 it was stated erroneously 
that the Remington Medal is an award of the Phila- 
delphia College of Pharmacy. The medal is awarded 
by the New York Branch of the American Pharma- 
ceutical Association. 

Professor H. R. Aedrich, secretary of the Geologi- 
cal Society of America, announces that following a 
complete understanding and agreement with the Geo- 
logical Survey of Canada the 1942 annual meeting 
scheduled to he held at Ottawa has been cancelled. 
The regular annual meeting of the society will be 
held on December 29 at the headquarters of the 
society. From a desire to cooperate with the Fed- 
eral Government in reducing civilian travel and to 
encourage full concentration on the war effort, the 
meeting wull bt* limited to the usual business sessions. 
Meetings of the council will be held as u.sual immedi- 
ately before and after the annual meeting. Abstracts 
of the year will be printed as usual in the December 
Bulletin j and forms may be had on application to the 
secretary. Fellows who offered papers for oral pres- 
entation at Ottawa arc reminded that plans for the 
New York meeting of the American Association for 
the Advancement of Science are proceeding and that 
it will be possible to present papers before Section E. 
Transfers of titles will he made to that program only 
on direct instructions from the authors. 

Db. Rudolf Beknitt', professor of zoology at the 
University of Missouri, announces that, by a three-to- 
onc vote of organkations and individuals participat- 
ing in earlier meetings of the Midwest Wildlife Con- 


ference, it has been decided owing to war conditions 
to postpone further meetings for the present. The 
conference has been held annually since 1935, and was 
to have been held in Missouri in December, 1942. 
The region embraced includes the north-central states 
of Missouri, Iowa, Minnesota, Wisconsin, Illinois, 
Indiana, Michigan and Ohio, though many represen- 
tatives of bordering states attend each year. Missouri 
has been charged with the responsibility of reconven- 
ing the conference. The two host-organizations will 
be the Missouri Conservation Commission and the 
University of Missouri, the location of the Coopera- 
tive Wildlife Research Unit. 

The Illinois State Museum was host to the annual 
meeting of the Midwest Museums Conference held in 
Springfield on October 15, 16 and 17. New exhibits 
included the diorama hall with the Frost Illinois series 
of historical dioramas. 

The Journal of the American Medical Association 
reports that a coni’crence was recently held with Dr. 
Bernardo A. Houssuy as chairman for the appoint- 
ment of an executive committee of the third Pan 
American Congress of Endocrinology, W’hich will be 
held in Buenos Aires in July, 1943. The oiBcial topics 
will be (1) endocrine factors of diabetes, (2) gonado- 
tropins and (3) the adrenal cortex. There will also 
be several lectures on endocrinology. The official 
headquarters of the executive committee of the con- 
gress is the Institute de Fisiologla de la Facultad de 
Ciencias Medicas of Buenos Aires, Calle Cdrdoba 
2122. Letters requesting inforhiation should be sent 
to the secretary of the congress, Dr. Eduardo Braun 
Menendez, at that address. 

Ok nomination by the council of the New York 
Academy of Medicine and by vote of its fellowship, 
fifty-seven physicians in South America have been 
elected corresponding fellows of the academy. Pre- 
viously, but four South American physicians had 
been elected corresponding fellows. They were Dr. 
Angel Aballi, professor of pediatrics, University of 
Havana ; Dr. Mariano R. Castex, professor of clinical 
medicine, Buenos Aires; Dr. Lucas Sierra, professor 
of clinical surgery, Santiago, and Dr. Luthero Vargas, 
chief orthopedic surgeon, Centro Medico Pedagogioo, 
Oswaldo Cruz, Rio de Janeiro. The newly elected 
members arc citizens of the following countries: Ar- 
gentina, Colombia, Ecuador, Guatemala, Nicaragua, 
Peru, Brazil, Bolivia, Costa Rica, El Salvador, Hon- 
duras, Panama, Puerto Rico, Venezuela, Chile, Do- 
minican Republic, Mexico, Paraguay, Urt^uay and 
Cuba. 

Nominations are requested for the 1943 award of 
$1,000 ostabliBhed by Moad Johnson and to 

promote research dealit^ with the B oompleic vita- 
mins. The recipient qf award wiB be if 
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a committee of judges of the American Institute of 
Nutrition, and the formal presentation will be mode 
at the Cleveland meeting on April 7. The award will 
be given to the laboratory or clinical research worker 
in the United States or Canada who, in the opinion 
of the judges, has published during the previous calen- 


dar year January 1 to December 31 the most meri- 
torious scientific report dealing with the field of the 
B complex vitamins. Further information can be 
obtained from Dr. Arthur H. Smith, of the College 
of Medicine of Wayne University, Detroit, who is sec- 
retary of the American Institute of Nutrition. 


DISCUSSION 


THE BACTERIAL OXIDATION OF RUBBER^ 

In studying the biological oxygen demand of sea 
water^ it has been observed that rubber stoppers in- 
crease the amount of oxygen consumed. In fact, the 
small amount of rubber gasket exposed to the water in 
citrate of magnesia bottles perceptibly increases the 
amount of oxygen consumed after 5 to 10 days incu- 
bation. Heat-sterilized, as well as formaldehyde-pre- 
served, controls prove that the increased oxygen con- 
sumption is attributable to bioh)gical activity. 

One-gram quantities of various kinds of rubber cut 
in small pieces to give a surface area of approximately 
10 sq. cm were placed in 160 ml glass -stoppered bot- 
tles. After sterilizing in the autoclave at 120° C. 
for 20 minutes the bottles were filled with sterile 
water saturated with oxygen. Half of the bottles 
were inoculated and the others remained sterile. 
Duplicate bottles were analyzed for oxygen immedi- 
ately using the Winkler technique, and the others 
were incubated in the water bath for one to five days 
at 22° C. after which the amount of oxygen consumed 
was determined. It is necessary to decant or siphon 
the water from the rubber before treating it with the 
Winkler reagents because free iodine reacts with 
rubber, 

Using samples of rubber stoppers, rubber tubing, 
pure gum rubber, duprene and neoprene it was found 
that whereas 0.53 to 0.88 mgm/1 of oxygen was con- 
sumed in the sterile controls after 5 days incubation, 
5.11 to 6.74 mgm/1 of oxygen was consumed in the 
inoculated water. Similar results were obtained when 
the controls were preserved with 1.0 per cent, for- 
maldehyde. That the increased oxygen consumption 
is caused by microorganisms is indicated by the fact 
that the rate of oxygen consumption increases ex- 
ponentially with time typical of a growth-curve and, 
more convincingly, by the multiplication of micro- 
organisms. 

Realizing that most of the aforementioned rubber 
products contain sulphur and other oxidixable con- 
stituents used as fillers or impurities, the experiments 
were repeated with several samples of highly purified 
(non-vnlcanuBed) caoutchouc or latex Obtained from 
Goodyear Tire and Rubber Company. Small 

t Oontrlbution from the j^pps Institutiou of Oeeanog- 

m 8t 2U, 1940. 


quantities dissolved in C.P. benzene were distributed 
in bottles which were manipulated to form a thin film 
of the purified rubber on the inside of the bottles 
as the benzene evaporated. After driving off all the 
benzene the bottles were filled with oxygenated water. 
Following the incubation of inoculated water it was 
found that 2 to 2.5 nigm of oxygen was consumed in 
the presence of 1 mgm of purified rubber. This 
together with the production of carbon dioxide which 
was estimated manometrically indicated that most of 
the rubber was oxidized. Considering rubber to be 
(GsHg)^, it would require about 3.3 mgm of oxygen 
to completely oxidize 1 mgm of rubber. Part of the 
rubber was converted into bacterial protoplasm as 
shown by the number of bacteria which appeared. 
The perforation of thin films of rubber on agar and 
on glass slides immersed in culture solutions gives 
further proof that rubber is utilized by microorgan- 
isms. 

Confirming the observations of Sohngen and FoP 
and Spence and van NieP most of the rubber oxidiz- 
ing microorganisms which have been observed belong 
to the genus Actinomyces or Proactinomyces. Many 
of the latter utilize complex hydrocarbons according 
to Umbreit.*^ Rubber oxidizing Myeobacterinm and 
Pseudomonas have also been isolated from our enrich- 
ment cultures. The aerial mycelium of an unidentified 
mold virtually enveloped the moist rubber on which 
it was growing and its substrate mycelium seemed to 
penetrate the rubber. 

Using oxygen consumption with adequate controls 
as a criterion of their presence, rubber oxidizing bac- 
teria have been found to be quite widely distributed 
in the sea and in garden soil, Neitlier in nature nor 
in the laboratory do the rubber oxidizing microorgan- 
isms appear to require rubber or related hydrocarbons 
for their multiplicaion but old pieces of rubber hose 
and the cracks in tires found in moist places have 
proved to be good sources of cultures. 

Besides showing that neither synthetic nor pure 
India rubber is biologically inert and proving that 
rubber oxidizing microorganisms occur fairly abun^ 
dantly in nature, the observations suggest that such 

h* Bdhngen and J. G. Fol, Centralhh /. Bokt., II. 
Abt» 40: 87, 1914. 

«I>. Spenee and 0. B. van Kiel, Ind. and Sng, Okem., 
98: 84?r 1988. ' 

* W. W. Jour, Boot., 88: 78, 1989. 
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microorganisms may play an important role in the 
deterioration of rubber products. The life of rubber 
products which come in contact with moisture may be 
prolonged if ways can be found to retard or prevent 
the activity of rubber oxidizing microorganisms. 

Claude E. ZoBell 
Carroll W. Quant^ 

SCRIPPS INS'J'ITUTION OF OCEANOGRAPHY, 

University or California, La Jolla 

STATE BOARD STATISTICS AS A BASIS FOR 
COMPARISON OF MEDICAL SCHOOLS 

A RECENT article in Science,^ by Albert E. Casey, 
compares 15 medical schools with respect to quality 
of teaching. A definite rank in the group is assigned 
to each school. Several features of the article appear 
to deserve comment. 

(1) The state board statistics, cited as a basis for 
the comparison, do not agree with the annual tabula- 
tions of such data published in the Journal of the 
American Medical Association.^ Three of the dis- 
crepancies conccni the number of graduates listed 
from individual schools ami are too small to be impor- 
tant. But Dr. Casey attributes to Tjoyola 53 failures, 
on foreign state board examinations, during the five- 
year period covered by iiis study. The annual tabu- 
lations in the Journal of the American Medical Asso- 
ciation list only 32 such failures for Loyola, We 
have examined each individual state board report, 
published and indexed in that journal, for the years 
in question; but have not been able to confirm Dr. 
Casey's figure. 

(2) Any comparison of schools from state board 
statistics is complicated by two facts. They are (a) 
that the geographical distribution of graduates is 
not the same for any two schools, and (b) that the 
rate of failure, for all candidates examined, is con- 
sistently higlier in some states than in others. Dr. 
Casey does not indicate the distribution of candidates 
or of failures by states. According to the annual 
tabulations in the Journal of the American Medical 
Association, 2 more than half of all the failures listed 
by Dr. Casey occurred in two states, New York and 
Massachusetts. Each of the 15 schools had a higher 
rate of failure in those two states (taken together) 
than elsewhere, and for the entire group of schools 
there were 202 failures out of 986 examinations (20.5 
per cent.). In all other states combined (excluding, 
as Dr. Casey does, candidates locally graduated) 
there were 154 failures out of 3,974 examinations 

« On sabbatical leave from Brooklyn College, New York. 
Assisted by grant No. 555 from the American Philosophi- 
cal Society. 

1 Albert E. Casey, Science, 96: 110, 1942. 

^Journal of the American Medical Association, 98: 
1458, 1932; 100: 1240, 1933; 104: 1506, 1935; 106: 1476, 
1936; and 108: 1412, 1937, 


(3.9 per cent.). The several schools were not repre- 
sented in New York and Massachusetts by equal 
quotas of graduates. One school had 5.5 per cent, 
of its listed graduates examined in those two states, 
another 35.3 per cent. Quotas for the remaining 
schools varied between these extremes. For the five 
schools highest on Dr. Casey’s list the average quota 
was 12.3 per cent.; for the five lt)west, 25.6 x>er cent. 

Now the reason for the disparity of failure rates, 
from state to state, is a matter of opinion. We may 
assume that examination standards are cverywhei’o 
uniform; but this logically implies that the weakest 
graduates from all schools show a conspicuous prefer- 
ence for certain states, a plienomenon which might 
be difiieult to account for. If we assume, alterna- 
tively, tliat examination standards vary from state 
to state, then (d)viously the number of failures charged 
to a given school must be determined largely by the 
geographical distribution of its graduates. It thus 
becomes somewhat difficult to compare any two 
schools, and considerably more so to com]>are fifteen. 
Dr. Casey ingeniously avoids these complications by 
using both assumptions at the same tinie. Me ex- 
cludes all examinations taken by candidates in the 
states where they were graduated, and calculates from 
the z'emaining data Die percentage of failures for each 
school. If examination standards are uniform, there 
is no reason to exclude local examinations; if they 
are not uniform, failure percentages calculated from 
the remaining data are not fairly comparable. 

(3) If all candidates were examined by the same 
board, variations of failure rate from school to school 
would no doubt appear. It, does not follow, however, 
that such differences would be due entirely to varia- 
tions in the quality of teaching, unless it can be shown 
that the schools are on an equal basis with respect to 
the quality of classes entering. The applicants an- 
nually accepted by the medical schools of the country 
are, in the judgment of admitting officials, the best 
available; but Dr. Casey offers no proof that the class 
entering at Harvard, for example (the first school on 
his list), is a representative cross-section of the larger 
group of students admitted to all the schools. 

T. E. Boyd 

Loyola University 

WHAT PRICE GLORY? 

In a recent issue of the Journal of the American 
Medical Association (July 25, 1942, page 1041), Dr. 
Rendich, of Brooklyn, has stated that the more promi- 
nent physicians — those whose death notices head the 
weekly list in the Journal — die on the average 4.7 
yeara earlier in life than do those whose demise re- 
ceives only a bare mention. This rather markedly 
shortened life span be infers to be the price of suc- 
cess or prominence in the medieal world. 
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Rendich’s logic may point in the right direction, 
since the stress of successful activity could well ac- 
centuate the physicians’ already strong tendency to 
die of degenerative disease; his facts, however, are 
inadequate to establish the point. A more complete 
investigation of the subject brings out some rather 
striking information. 

In Table 1 are given the mean ages at death of 
physicians awarded, respectively, 2, 3~5, 6~10, 11-15, 
16-20 and 21 or more lines in the ‘Tleath Notices” 
columns of the JournaL Two hundred cases in each 
group were considered adequate to give a stable mean, 
but this number could not be obtained for the two 
upper classes without going back more than five 
years; use of older death lists was considered inad- 
visable because of sharp <‘hanges in certain disease 
mortalities— such, for instance, as has followed intro- 
duction of the newer forms of cheniolhenf[>y. 

TABLIi: 1 

Death Aok or Physicians AcconoiNO to DEonEE 
OF PllOMlNKNCE 


Nmnlw'r of linen In 
dentb column notices 

Number 
of cases 

Mean aste at death 
years 

2 

200 

71.2750 + 0.51.34 

a- 5 

200 

67.1750 + 0.5876 

0-10 

200 

65.2250 + 0.r».'{a4 

11-15 

200 

05.9250 + 0.5090 

IG- UO 

100 

68,0000 ± 0.064.3 

21+ 

100 

70.5885 + 0.5620 


Here is evident a very definite and statistically 
significant trend in death age according to degree of 
prominence attained. Those whose deaths received 
bare mention lived to the greatest age but were closely 
followed by those whose achievements gained wide 
attention. Those achieving only mediocre success 
seemed to pay the highest price in terms of an earlier 
death age. The difference between the mean death 
ages of those with 2 lines and those with 6-10 lines is 
6.0500 zb 0.7439 years ; this difference is 8.1 times its 
own probable error and would almost never occur by 


chance alone (only once in 100,000,000 times, more 
or le.ss). Likewise, the difference in death age be- 
tween those with 6*10 lines and those with 21+ lines 
(6,3635 zb 0.7711 years) is 7 limes its own probable 
error and would occur by chance only once in about 
500,000 timcsi The differences between the 6-10 and 
the 11-15 line grou])s and between the 2 and the 21+ 
line groups are only of the same order as their own 
probable errtirs and hence are without significance. 

Interesting speculation may well be given to these 
observed differences in the moan life span. Do the 
really great live longer and achieve more because of a 
greater vitality and working capacity, or do they 
rea<ih a higlior plane of success as a result of their 
added years of effort? Since most great physicians 
Imve already made a name for themselves in the med- 
ical world by the time they arc 50 years old, it seems 
likely that a high vitality of brain and body is the 
responsible factor. At any rate, the great seem not 
so inclined to die young or break down in the struggle 
ns are the somewhat less successful; instead, their 
heritage appears more likely to be a ripe old age. 
This is indeed fortunale for society, for their groat 
intrinsic capability is thus seasoned by a longer life- 
time of experience and observation; these are the 
men whose counsel becomes increasingly valuable with 
advancing age. 

CLAitBjsrcB A. Mills 

Laboratory for Experimkntal Medtcmne, 

University of Cincinnati 

CORRECTION 

The 1942 U.S.D.A. Yearbook, “Keeping Livestock 
Healthy,” page 1090, fails to give proper credit to 
tlie re.search workers responsible for the experimental 
production of goiter in poultry. This was first ac- 
complished in 1938 by A. R. Patton, II. S. Wilgus, 
.Jr., and G. S. Harshlicld (Science, 89: 162, 1939). 

A, R. Patton 

Montana State Colleqe 


SPECIAL CORRESPONDENCE 


THE ETHNOGEOQRAPHIC BOARD 

As a means of integrating certain types of federal 
and non -federal research, there has been established 
in Washington an Ethnogeographic Board under the 
joint sponsorship of the American Council of Learned 
Societies, the Social Science Research Council, the 
National Research Council and the Smithsonian Insti- 
tution. 

The Ethnogeographic Board is an extra-governmen- 
tal agency concerned with war and post-war problems 
in the Md of ethnogeography, the study of human 


and natural resources of world areas, particularly 
wdth communities and cultural regions outside the con- 
tinental United States. Its function is that of a 
useful clearing house between the sponsoring institu- 
tions, with their numerous affiliated scientific and 
educational organizations outside of Washington and 
the war agencies within the Government. The board 
functions in cooperation with the Joint Committee 
on Latin American Studies of the “three Councils”; 
the Smithsonian War Committee, the Intensive Lan- 
guage Program of the American Council of Learned 
Societies, the Committees on the Anthropology of 
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Oceania and Africa of the National Research Council 
and related organizations. 

The offtces of the board are in the Smithsonian In- 
stitution Building, Tenth and Independence Avenue, 
S,W., Washington, D. C. (Telephones : District 1667; 
National J810, extension 7). 

The purposes of the Ethnogeographic Board are 
twofold : first) and most immediate, through the office 
of its director, to make readily accessible to AVashing- 
ton military and war agencies such specific regional 
information and evaluated personnel data as is avail- 
able to the sponsoring institutions and numerous other 
governmental and <mtside seienlific <>rga nizations with 
which they are affiliated or in contact; and second, 
with an eye to future needs, to encourage the promul- 
gation through these institutions and outside agencies 
of more extensive research projects along the lines of 
applicable sficial science, linguistics and human geog- 
raphy. The hlthnogeographic Board, because of its 
regional approach to human problems in the geo- 
graphic, biological and social sciences, is interdisci- 
plinary in scope. Because of its close assocuation with 
the four sponsoring organizations and, through them, 
with their affiliated scientific and professional socie- 
ties and the universities, it possesses unusual facili- 
ties for locating the most competent authorities upon 
specific subjects, and for recommending the inaugura- 
tion by research organizations outside of the govern- 
ment of broader studies, which have a direct bearing 
upon governmental war and post-war needs. 

Sintre the ox)ening of its offices in June, the Ethno- 
geogruphic Board has made progress toward accom- 
plishing these purposes. Personnel lists of world 
areas of strategic importance have been placed in the 
hands of offices and individuals charged with the 
prosecuti<m of the war. Information of interest to 
these offices has been secured from competent indi- 
viduals and placed in the official channels of greatest 
usefulness. Moreover, n\any scientists, professional 
men and world travelers visiting Washington have 
made it a practice to see that the board is in possession 
of data regarding their field experience and special 
capabilities. Others who know that their names do 
not appear in any of the available lists are encour- 
aged to correspond with the director. 

In response to other requests from the military 
agencies, the Ethnogeographic Board has arranged for 
special research projects by university departments 
in the fields of human biology, culture and geography. 
The further cooperation of universiitea, scientific and 
professional societies, committees and university de- 
partments in these fields is requested, The board 
offers special facilities for the prompt transmission of 
useful information and research potentialities to the 
military, war agencies and other departments of the 
government which are directly concerned with the vast 


social, economic and political changes now in acceler- 
ated progress in all parts of the world. 

The membership of the board, which serves as a 
policy-forming and advisory body to the director, 
was chosen jointly by the four sponsoring institutions. 
The members were designated ns representatives of 
varied important human disciplines, on the basis of 
their familiarity with one or more geographical 
regions and their experience and associations* In 
addition, the executive officers of the sponsoring insti- 
tutions act as advisers to tlie director in Washington. 
Other individuals in close contact with the work of 
the board may be elected consultants. As the need 
arises additional members of the Ethnogeographic 
Board may be appointed. The present members are 
Carl E. Guthe, Chairman^ University of Michigan; 
AVendell C. Bennett, Yale University; Carter Good- 
rich, Columbia University; John E. Graf, U. S. Na- 
tional Museum; Robert B. Hall, University of Mich- 
igan, and Wilbur A. Sawyer, Rockefeller Foundation. 

WiiiiaAM Dtikcan Strong 
Ethnooeoghapjiic Boahi> 

LOCATION OF NEW AND RARE 

INSTRUMENTS 

The Committee on Location of New and Rare In- 
struments has the following offers and requests : 

Inatrumenfa Offered 
Curie Electrometer (Paris make) 

Loewa-Zeiss Liquid Interferometer 
L. & N. Portable Potentiometer (No. 7666) with 2 qiiin- 
hydrone and 1 calomel electrodes 
Microammoter, DArsonval Type (Model S of Sensitive 
Research Instrument Oorp.). Rental only 
Quartz Microscope 

Siemens & Halslce Optical Pyrometer 
Two-circle Reflecting Goniometer (several). 

Welch D.O. Volt-Ammeter (0-l*50v. 0-15a.) 

Wostingliouse 4 -unit moving coil Type PA Oscillograph 
with three galvanometers 
Weston Galvanometer (#376) 

Weston Galvanometer (#440) 

Weston Voltmeter (#280) 

Inafrumenia Needed 

Coleman Sj>©ctrophotometcr (10 requests) 

Grating Spectrograph (0 requests) 

Leitz Ultrapak or equivalent 
Quartz Spectrograph 
Zeiss Optimeter 

Zeiss Puifrich Refractometer (8 requests). 

Information concerning these offers and requests 
for rare instruments that can be sold, loaned or leased 
for essential war or other research can be obtained 
/rom the undersigned. 

D. H. KtUiSinexa, 
Chairmm of tho Committee 

60 East 42i> 8t,, 

NawY^AK, N. T. ; 
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SCIENTIFIC BOOKS 


ELECTRIC WAVES 

Fundamentals of Electric Waves, By Hugh IIiu- 

DBBTH Skiuling. 186 pages, 65 illustrations. John 

Wiley and Sons, Inc. $2.75. 

The ever-increasing importance of ultra-high fre- 
quency in modern communication practice acutely 
empbasiEes the need for an approach to the electro- 
magnetic problems involved other than that of the 
conventional circuit theory, so familiar to engineers. 
Instead, for most problems it is essential to adopt 
the point of view of the electromagnetic field. Since 
the latter opj)roa<ih is not so familiar to engineering 
students, Professor Skilling^s book performs a very 
useful function and tills a long-felt need. The par- 
ticular advantage of this book is the fact that it has 
been designed with the practical applications in view. 
Thus while the material is reasonably complete the 
discussion in general is as brief as is consistent with 
clarity. The book is, however, to be regarded only 
as an introduction, providing the reader with a suffi- 
cient knowledge of the subject to cope with the more 
involved treatises in which special problems are 
treated in greater detail. 

The scope of this book can best be appreciated 
from a brief discussion of the contents. The first 
half of the book is concerned with the general nature 
of electric and magnetic fields, tlie study of the static 
fields being basic to this development. The experi- 
mental basis of the laws of electricity and magnetism 
are put in evidence so that the reader at once recog- 
nizes the fundamental definitions and relations on 
which the theory rests. At the same time an attempt 
is made to render familiar, by means of schematic 
models, the essential mathematical constructs (vector 
operators). The latter half of the book is devoted 
to a discussion of the Maxwell equations and the 
propagation of electromagnetic waves. The applica- 
tions (antennas and wave guides) are confined to the 
last two chapters. 

The author is to be commended for the illustra- 
tions, which are well chosen. The collection of tables 
on the inside covers of the book (conversion factors 
for the various systems of units, formulas and the 
fundamental field equations) should be very useful. 
In addition the illustrative problems given at the end 
of each chapter and the examples interspersed in the 
text serve to provide practice in the application of 
the principles discussed. 

While an admirable attempt is made to stress the 
physical meaning of the various concepts introduced 
it seems regrettable that this is often done at the 
ekpeme of rigor. For example, the integral solution 


of the Poisson equation in electrostatics is presented 
as a self-evident generalization of the field of discrete 
point charges. This lack of rigor in itself would not 
constitute a serious objection, in so far us it does not 
directly interfere with what may be considered the 
primary purpose of the book; vis,f to provide the 
reader with a working knowledge of the field theory 
of electromagnetic waves. However, it seems worthy 
of note inasmuch as a claim of rigor is made. 

M. E. Eosk 

ORGANIC CHEMISTRY 

Modern Theories of Organic Chemistry, By H. B. 

Watson. Second edition. Pp. vii -f 267. Oxford ; 

Clarendon Press. April, 1941. $5.00. 

The first edition of this excellent treatise appeared 
in November, 1937, and was reprinted in 1940. That 
edition has now been thoroughly revised, various 
alterations and rearrangements have been made in 
the interest of clarity and serviceability, and the treat- 
ment of .some topics has been considerably expanded, 
while the general purpose, plan and scope of the book 
remain much the same, the main theme being the 
application of the electronic theory to the reactions 
of organic compounds. 

The subject-matter is presented under the follow- 
ing chapter headings: 1. Theories of Chemical Com- 
bination; II. Applications of the Electronic Theory 
in Organic Chemistry. Strengths of Acids and Boses. 
The Inductive Effect; HI. Applications of the Elec- 
tronic Theory in Organic Chemistry. Substitution in 
Aromatic Compounds; IV. The New Physical Meth- 
ods of Investigation ; V. Kinetic Methods ; VI, Appli- 
cations of the Electronic Theory in Organic Chemis- 
try. General Discussion; VII, Free Eadicals; VIII. 
Compounds of Divalent Carbon and Allied Problems ; 
IX, Esterification and Hydrolysis; X. Aliphatic Sub- 
stitution; XI. Addition to Unsaturated Compounds; 
XII. Tautomeric Change; XIII. Migrations from 
Side-chain to Nucleus and Other Rearrangements ; 

XIV. A Review of Some Stereochemical Problems; 

XV. Applications of Kinetic Metluids to Stereochemi- 
cal Problems; XVI. Stereochemistry of Elements 
Other Than Carbon. 

As explained by the author in the first edition, his 
object has been to give a bird’s-eye view over the field 
rather than minute details of more limited areas. 
Hence it is not, nor pretends to be, encyclopedic in 
character, but is a clear and compact presentation of 
those topics with which it deals, and as such is cor- 
dially recommended to all interested in organic chem- 
istry/ Paper, binding and press work are excellent. 

Mabston Taylob Boows 
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SOCIETIES AND MEETINGS 

THE AMERICAN MATHEMATICAL SOCIETY THE ARKANSAS ACADEMY OF SCIENCE 

The forty-eighth summer meeting of the American The twenty-sixth annual meeting of the Arkansas 


Mathematical Society was held at Vasaar College, 
from September 8 to 10, in conjunction with meetings 
of the Mathoinutical Association of America and the 
Institute of Mathematical Statistics. The attendance 
was about three hundred, imduding a hundred ninety- 
seven members of the society. 

The Colloquium on “Topology of Manifolds” con- 
sisted of four lectures of one hour each delivered by 
Professor R. T>. Wilder, of the University of Michi- 
gan, An invited address on “Transformations with 
Periodic Properties” was given by Profcissor W. L. 
Ayres, of Purdue University. A symposium on “The 
Applicability of Mathematical Statistics to the War 
Effort” was held jointly with the Institute of Mathe- 
matical Sttitistics. This symposium consisted of two 
addresses, “Statistical Prediction with Special Refer- 
ence to the Problem of Tolerance Limits,” by Profes- 
sor S. S* Wilks, of IMnceton University, and “On 
the Nature of Mathematical Statistics in Quality Con- 
trol,” by Dr. W. E. Deming, of the U. S. Department 
of Commerce, together with discussions by Professor 
J. H. Curtiss, of Cornell University, and Dean Walter 
Bartky, of the University of Chicago*. Eighty-nine 
papers on current research were presented, 84 in per- 
son and 55 by title. Nine of those presented in person 
at a joint session of the society and the institute dealt 
with problems of mathematical statistics. 

The buildings and facilities of Vassar College were 
made available to members and their guests. 

T. R. IIOLLCROFT, 
Associate Secretary 

SPECIAL 

VITAMIN C IN THE WAR 

We know that Geruiany has, for a few years, been 
using vitamins for special fighting forces. Great 
Britain, too, has been alert to the value of vitamins 
A, Bi and C as aids to the war effort. We must do 
more than supply our own armed forces with a vita- 
min-rich diet. Under certain severe conditions soldiers 
may need dietijry supplements of certain vitamins. 

This is especially true of vitamin C, ascorbic acid, of 
which the United States used 17 tons in 1940 and may 
soon reach an annual output (synthetic) of 100 tons. 
However, our allies are getting much of this. 

Loss IN Perspiration 

Vitamin C is destroyed by infection and by a num- 
ber of industrial poisons of a military nature. It is 


Academy of Science was held at State A. 
lege, Monticello, on Friday and Saturday, May 1 
and 2. 

Papers were grouped in two sections, namely, a 
physical science and a biological science section but 
read in a joint session. The evening session was de- 
voted to a round-table discussion on science teaching. 

Owing to transportation difficulties and other war- 
connected difficulties, the far eastern state trip proved 
to be somewhat of a handicap for normal attendance. 
About thirty-five hoard a total of sixteen papers, Mr, 
R. J. Anderson, acting state geologist, who discussed 
“Strategic Mineral Resources of Arkansas,” provided 
the special feature of the program. The factory trips 
scheduled for Saturday morning had to be abandoned, 
because of war-time restrictions on visits to factories 
working on war contracts. 

The academy published its first volume of “Proceed- 
ings of the Arkansas Academy of Science” in May of 
this year. This volume contains an early history of 
the academy, a copy of the constitution and by-laws, 
past officers and members, as well ns papers presented 
at the twenty-fifth annual meeting of the academy 
held in 1941 at Henderson State Teachers College. 

Officers elected for 1943 are as follows : 

President , L. B. Roberts, Monticello; Vice-presi- 
dent , C. E. Abbott, Searcy; Secretary, L. B, Ham, 
Fayetteville; Treasurer, T. L. Suiith, Clarksville; 
Editor, D, M. Moore, Fayetteville. This is the fifth 
of a five-year term for the secretary. 

L. B. Ham, 
Secretary 

ARTICLES 

also lost in appreciable quantities in heavy perspira- 
tion.^ One important industrial organization, observ- 
ing many heat prostrations under very hot working 
conditions, adopted the practice of giving each worker 
daily a tablet containing vitamins C and Bi and com- 
mon salt (all lost to some extent in perspiration). 
Improvement in general vigor was most encouraging 
— and there were no more heat prostrations. Similar 
conditions often exist in war areas in the tropics and 
in North Africa. The function of the vitamin C may 
go beyond mere replacement of the amount lost. It 
may combat heat shock. 

Shook 

Shock results from a number of causes, so vitamin 
C therapy ought to be considered in all such oases. 

i B. E. Bernstein, Nature, 140 ; 684, 1937. 
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Dr. Georges Ungar, of the Free French Forces, now 
at Oxford University, found that guinea pigs injured 
to an extent that otherwise would have caused 100 
per cent, mortality survived when given considerable 
vitamin C immediately after injury (subcutaneous in- 
jection). Delay of one hour reduced recovery to 60 
per cent. 

The question naturally arises whether shock of vari- 
ous types in man, surgical, for example, may not be 
lessened by adequate administration of this vitamin. 
Private reports from a group of physicians and chem- 
ists in a certain large city show that in numerous in- 
stances intravenous injection of a sterile solution (20 
cc) containing one gram of vitamin 0, partly buf- 
fered, produced astonishing recovery from severe post- 
operative shock. This treatment is being tried in a 
few ine(li<*al centers and might well be tested by sur- 
geons in our armed forces. Numerous investigators 
have reported a decrease in the ascorbic acid concen- 
tration of the blood plasma following operations. 

Allergic Shock 

Allergic shock, perhaps through the histamine 
mechanism, low^ers the vitamin C level of the body. 
In a study of hay fever by Holmes and Alexander, 
just completed at Oberlin, it was observed that a high 
percentage of sufferers showed a very low urinary 
excretion of vitamin C. Administration of 200 or 
500 mg daily caused decided improvement, or even 
remarkable gains, in all but three of the twenty-five 
patients. Soldiers are not immune to hay fever, in 
season, and might profit from this research on effec- 
tive dosage. 

Wound Healing 

Eapid healing of wounds is a matter of military 
concern, so it might well be noted that vitamin C plays 
an important role in healing of fractures^ and of 
wounds in general. The health of intercellular tissue 
depends, in part, uptm an adequate level of this 
vitamin. 

Medicines must be given the armed forces. If occa- 
sional syphilis is to be treated with arsenicals®' * some 
of the uncomfortable results are diminished by an ade- 
quate preliminary dose of vitamin C. 

Benzene and Toluene Poisoning 

Benzene and tolune are industrial solvents of impor- 
tance to war industries as well as basic materials for 
manufacture of T.N.T. and other explosives. They 
are somewhat toxic in liquid or vapor form. Joseph 
Hagen,® after studying the blood and urine of animals 

» J. Horta, Brit. Med. Joitr., 2: 980, 1936. 

aMahlon Delp, Jour. Kane, Med. Soo., December, 1941. 

* A. D. Vail, Jour. Mo. Med. Asn., 38: UO, 1941. 


poisoned with benzene, was convinced that benzene 
destroys vitamin C. He extended these studies to 
printers exposed to benzene in their work. His con- 
clusion was that “a detoxication as well as a repair- 
ing action of the poisoned blood formation centers 
may well be attributed to vitamin C administred in 
the case of chronic benzene poisoning.” 

One of the large rubber companies cooperated with 
me by giving 100 mg of vitamin C daily to 100 work- 
men exposed to a “safe” concentration of benzene and 
toluene vapors in the factory air. After a short time 
37 of the workmen reported feeling “less tired” at the 
end of the day. Ten felt in better health generally 
and only 31 reported no gain. The management ex- 
tended the experiments and will report later. A firm 
in Canada is also cooperating in a study of these toxic 
substances. 

T.N.T. Poisoning 

A confidential report from a T.N.T. plant in Britain 
strongly endorses the vitamin C treatment of workers. 
Details of diagnosis of T.N.T. poisoning are included 
but can not be given here. The physician in charge 
firmly believes from tests that T.N.T. destroys vitamin 
C. As treatment the poisoned workers were given 
300 mg daily of vitamin C (ascorbic acid), “each dose 
being followed by one drachm of bicarbonate of soda 
in solution.” Of course, the soda reduced any irrita- 
tion caused by the ascorbic acid. 

To quote the physician, “The results indicate that 
vitamin C therapy is very effective in the treatment 
of T.N.T. poisoning cases. Excluding one fatal case 
(proved to be impossible of treatment), I have treated 
successfully 57 cases of severe poisoning. The re- 
sponse to treatment w^as rapid.” 

In cooperation with an important powder company 
in the United States 1 strongly recommended giving 
every workman handling T.N.T. a daily dose of 100 
mg of vitamin C. This is now their practice, al- 
though I have no report of the results. In a number 
of T.N.T. plants this preventative measure is being 
taken. 

A chemist employed during 1940 in a T.N.T. plant 
in Central Europe reported privately to me that the 
company physician noticed poorer health in the work- 
men during the winter season when these peasants 
had no fresh fruits and vegetables, rich in vitamin C. 
At company expense each worker was given two 
oranges daily, with excellent improvement in health 
and vigor. 

Poisoning due to tetryl (booster charge in shells) is 
now occasioning medical concern. If it has not al- 
ready been done, we should determine the vitamin C 

Joseph Hagen, Arohw. fiir Oewerhepathologie vmd 
Gewerhekygiene, 9 : 698, 1939. 
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level in the bodies of workers exposed to tetryl and 
if it appears to be lowered start daily administration 
of 100 or 200 nig. No harm will be done. 

Lkao anv Zinc Poisoning 

In 1939 Holmes and CanipbelP reported that dust 
of lead or its compounds destroyed some vitamin C in 
the bodies of workers exposed to the toxic dust. Daily 
doses of 200 mg of this vitamin in most cases resulted 
in great imjirovement in health. These findings have 
been confirmed by Marchmont-Kobinson.'^ 

The zinc oxide I'ume given off when brass is melted 
is causing syinjitoms that are somewhat reminiscent of 
lead poisoning. A possible relation to vitamin C de- 
struction is suggested. 

To complete this list of items of military value, it 
might be mentioned that Dr. Louis J. Knrnosh, of 
Western Reserve Medical School, had 100 cases of 
insomia treated with vitamin C and observed excellent 
improvement. It would seem that both C and Bj 
could be useful in many cases of nervous disturbance. 

Harry N. HoLMifiS 

Obkrlin Coh-koe 

NATURAL AND SYNTHEIC INHIBITORS OF 
CHOLINE ESTERASE^ 

AoetylohoijINe and adrenaline, which are consid- 
ered to be the chemical mediators of nervous impulse.s, 
or closely related to these mediators, are substituted 
methyl ethanol amines. It will be shown in this note 
that the fact that both compounds are N-methylated 
may have a physiological signidcunce, since it links 
botlj of them to interaction with the same enzyme, 
choline esterase. This was indicated to us by consid- 
eration of the structure of physoatigmine, the most 
powerful inhibitor of the esterase. A large part of 
its inhibiting action undoubtedly is due to the methyl 
urethane side chain as shown by the effect of drugs 
of the same structural type.* The structure of these 
compounds and of other strong inhibitors of the 
esterase, methylene blue, suggests that the N- 
methyl group is part of the configuration essential for 
their inhibiting properties. 

In addition to the N-methyl group in the methyl- 
urethane side chain, physostigmine contains two other 
N-methyl groups in its indole and pyrrolidine rings. 
The question arises whether these N-methyl groups 
contribute to the action of the drug. The N-methyl 
indole part is of particular interest since it relates 

8 Harry N. Holmes and Kathryn Campbell, Jour. Lab, 
Clin. Med., 24: 1119, 1939. 

7 S. W, Marchmont-Bobinson, Jour. Lab. Clin. Med., 
2d: 1478, 1941, 

1 This work was supported by a grant from the Joshua 
Eosett Research Fund. 

Stedman, BiocHem. Jour., 20: 719, 1926; 23: 17, 
1929; E. Stedman and E. Stedman, Biochem. Jour., 25: 
1147, 3931. 


the physostigmine structure to that of adrenochrome, 
a substituted N-methyl indole, which has been thought 
to be an oxidation product of adrenaline.^ 

We have studied the action of indole, N-methyl 
indole and oxidation products of adrenaline on choline 
esterase in human serum, The enzymatic hydrolysis 
of acetyl choline (0.016 molar) was followed by elec- 
trometric titration; 0.1 or 0.25 ml of Heruin were used 
in a total volume of 25 ml. The solution was 0.7 per 
cent, in regard to sodium chloride to exclude inter- 
ference from varying sodium concentration.* 

Physostigmine in II DP** molar concentrations pro- 
duces a 50 per cent, inhibition of esterase under the 
conditions of our experiment. Indole gives a 50 per 
cent, inhibition in a molar concentration of about 
10 *. N-uiethyl indole is at least twice as active as 
indole. The exact values arc difficult to determine, 
since the compound is only slightly soluble in water. 

The oxidation products of adrenaline differed in 
their action on the esterase depending on the typo of 
oxidation and on the pa at which the oxidation was 
carried out. Products obtained by oxidation with 
iodute or catechol oxidase'' at acid pH do not inhibit 
the esterase. Solutions which contain the enzymatic 
oxidation product of adrenaline show a strong inhibit- 
ing action after being nlkalinized. Oxidation with 
bromine leads to active compounds which inhibit the 
esterase to 50 per cent, in molar concentration of 
10“*. On the basis of these experiments it can be 
understood that samples of adrenaline show different 
degrees of inhibition depending on the extent to which 
they have been exposed to air. The sample of adrena- 
line least active inhibited the esterase to 50 per cent, 
in molar concentration of 2.5x10' ®, Another one 
which inhibited the esterase to 15 per cent, in molar 
concentration of 10^® doubled its inhibiting effect after 
exposure to air in a thin layer for several days. A 
large part of the colored inhibitor can be removed by 
charcoal or by recrystallization. 

These experiments suggest the possibility that 
under physiological conditions, metabolic products 
of adrenaline may be formed which have a strong in- 
hibiting effect on choline esterase. Formation of 
active oxidation products of adrenaline would not 
only result in a disappearance of adrenaline per se 
but also, by inhibition of the esterase, in a slower 
removal of acetyl choline. 

Hbineioh Wablsoh 
Hjirbiirt Ra^kow 

CoLLEQE or Physicians and Suboxons, 

COLUMBU UnIVEESITT 

« B. E, Green and D. Richter, Bioehetn. Jour., Bl: 595, 
19B7. 

* G. A. Alles and E. 0. Hawes, Jour. Biol Chem., IBBi 
375, 1940. 

« We are indebted to Dr^ 0* B. Dawson for the 
tion of cate^ol oxidm. 



OOVDBEE 


SCIENCE 


887 


BACTEKIAL GROWTH FACTORS IN SOIL^ 

Ik a study of the nutritional requirements of in- 
digenous soil bacterial isolated by non-selective plat- 
ing methodSi special attention ^ss given to organisms 
unable to grow in a basal salts-glucose medium to 
which was added a mixture of ten amino-acids (or 
peptone) plus seven growth factors, or even in one 
containing yeast extract supplement. Such organ- 
isms, comprising approximately 20 per cent, of tlie 
isolates from soil, were found to grow well in yeast 
extract medium upon the addition of a heated aqueous 
extract of field or garden soil, more than 80 per cent, 
of them showing good or sub-maximal growth without 
the yeast extract. For the great majority of the 63 
strains studied the growth-promoting properties of 
soil extract were dependent upon a factor or factors 
(not concerned with the ash constituents) present in 
the acetone, but not in the ether extract, and capable 
of being adsorbed by Norit and eluted with ammoni- 
acal alcohol. 

It has already been shown that certain vitamins 
may be present in soil. Thiis Lilly and Leonian® have 
demonstrated the presence of thiamin, while the oc- 
currence of biotin in plant and animal tissues readily 
accounts for its presence, particularly in well-fertil- 
ised soils. Furthermore West^ has shown that measur- 
able quantities of thiamin and biotin may be excreted 
by the roots of seedlings. Since the organisms studied 
by us, however, showed no growth in the presence of 
the growth factor supplement, which included thiamin, 


biotin, ribofiavin, pyridoxin, pantothenic acid, nico* 
tinic acid and inositol, it is suggested that the growth- 
promoting properties of soil extract for this group of 
bacteria are to bo ascribed to factors other than those 
listed. 

More than ohe such growth-promoting factor ap- 
pears to be present in soil extract, one or more of 
which are capable of being synthesized by certain 
other soil organisms having simpler nutritional re- 
quirements. Thus it was found that for certain 
strains the nutrilite effect of soil extract could be re- 
placed by a filtrate from cultures of bacteria capable 
of maximum development in the basal salts-sugar 
medium. For other organisms similar filtrates were 
ineffective, indicating distinctly different growth re- 
quirements. In the case of the relatively small number 
of isolates requiring yeast in addition to soil extract, 
it was found that the effect of yeast could be likewise 
supplied by filtrates of certain bacteria growing in the 
basal medium. The associative influence of organisms 
producing such by-products doubtless explains the 
ability of certain more fastidious bacteria to grow on 
the original plating medium which contained soil 
extract without additional nutritive supplements. 

A. G. Lochhead 
F. E. Chase 

Division or Bacteeiolooy and 
Dairy Research, 

Department of Agriculture, 

Ottawa 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A MICROSCALPSL FOR USE IN EXPERI- 
MENTAL EMBRyOLOGYi 

A MiOEOSCALPEL that has been found to be very 
suitable for many kinds of operations and dissections 
may be made from the cutting edge of a razor blade. 
Such small scalpels have been used with success, prin- 
cipally in the microsurgery of experimental amphib- 
ian embryology, but have also proved valuable in the 
dissection of annelids, copepods and insects. The 
scalpels are easily made and are usually prepared in 
lots of ten or more so that they may be discarded 
when dull without loss of time. 

The razor blade used is of the thin, double-edged 
type. A narrow strip of steel, which bears one of the 
cutting edges is broken off by clamping the blade 
firmly in a hand vise, then bending the protruding 

I Contribution No. 156 (Journal Series). 

sy. 0. liUly and L. H. Leonlan, Soxkkcz, 86: 862, 1636. 

ap. M. West, Nature, lUx 1050-1061. 1636. 

the Division of Anatomy, Unlrorsity of Cali- 
fMa Mediool 8^001. 


part of the blade sharply against a glass plate or 
other smooth, flat surface (Fig. 1). It is important 
to clamp (t.e., break off) as narrow a strip of the 
blade as can be firmly held in the hand vise for this 
will minimize the time required to finish the scalpel. 
Care should be exercised upon inserting the edge of 
the blade into the hand vise to avoid dulling or nick- 
ing the cutting edge. 

The shaft of the microscalpel is made from a fine 
embroidery needle, the tip of the eye of which is 
ground away on a fine emery wheel or oil stone, leav- 
ing two prongs (Fig. 2). Between these prongs, the 
small portion fractured from the razor blade is fast- 
ened by moans of solder (Fig. 3). In order to make 
a delicate joint, the soldering is best done with the 
use of a rosin base soldering flux and by first coating 
the prongs thinly with a layer of solder (tinning). 
One j»nd of the razor edge is then coated with flux 
(only)' and inserted between the tinned prongs of the 
needle. The prongs are pressed lightly upon the point 
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of a hot soldering iron, and a smooth, sweated union 
between the prongs and the strip of razor blade is 
obtained. 

The shaft of the scaljSel {%.€., the needle) may now 
be clamped by its pointed end in a needle holder or 
pin vise, in order to facilitate shaping the blade of 
the microscalpel. The shaping is accomplished by 
grinding away the back of the small blade with a 
fine emery wheel or oil stone to the desired shape, 
exercising care to avoid grinding the cutting edge of 
the blade. 

The shape of the blade and the angle which the 
blade makes with the shaft of the scalpel depend upon 
the use to which the scalpel is to be put. For the pur- 
poses of expcrituental embryology, the blade is ground 
to a gradually tapering, delicate point of nearly mi- 






croscopic dimensions. A moderately fine blade is 
shown in Fig, 4. 

In use, the shaft of the scalpel is held in a needle 
holder or pin vise. Incisions are made in amphibian 
embryos by inserting the tip of the blade into the tis- 
sue of the embryo and then gently stroking the sur- 
face of the tissue above the edge of the blade with 
a fine glass needle or hair loop. For coarser work, 
the 'scalpel may be used in conjunction with fine for- 
ceps or jeweler’s tweezers. 

With practice, a dozen of these small knives can be 
made in a half hour. It has been found most prac- 
tical to store extra scalpels by sticking the pointed 
ends of their shafts into a large cork and then insert- 
ing the cork into a wide-mouthed bottle so that the 
blades are protected from moisture and mechanical 
damage. They also may be coated with oil or grease 
until ready for use. 

Abthxjb B. Bueoh 


THE INSECTICIDAL ACTION OF 
PHENOTHIAZINE 

Phkkothiazinb, an organic compound which is 
non-toxic to humans, is effective as a urinary anti- 
septic, anthelmintic,® fungicide^ and insecticide.* 
The compound offers promise as a substitute for 
arsenicals, especially in codling moth control.* 

The effect of phenothiazine upon the American 
cockroach, Periplaneta americana (L.) was investi- 
gated. The compound is toxic to the roach, acting 
entirely by contact with the body surface. No toxic 
effect results when the chemical is taken into the 
alimentary canal. When applied to the body surface 
phenothiazine passes through the exoskeleton and is 
converted internally to a compound believed to be a 
conjugate of thionol, present in leuco form. The 
latter compound must reach a definite concentration 
in the haemolymph before the toxic effect is produced. 
The effective concentration of the thionol conjugate 
in the haemolymph is correlated with the particle size 
and with the quantity of phenothiazine in contact with 
the exoskeleton. The most rapid kill at the lowest 
concentration is produced with particles of the 
smallest size. When an equal amount of phenothiazine 
in a larger particle size is in contact with the body 
surface, the lethal concentration of the thionol con- 
jugate in the haemolymph is not reached. In this 
case only a slight uncoordinated leg movement is evi- 
dent, and recovery is rapid as the thionol conjugate 
is eliminated through the Malphigian tubules. 

Ingested phenothiazine has no effect upon the roach, 
although undergoing oxidation primarily during its 
passage through the mid -intestine. The wall of the 
intestine is impermeable to phenothiazine and to the 
oxidation products formed. 

John W. Zukel 

Department or Zoology and Entomology, 

Iowa State CoiiLEOE 

IF. DoEds, A. B. Stockton and J. O. Thomas, Jour. 
Pharmacol, and Exp. Therap., 65 : 353-371, 1939. 

2 P. Msnson-Bahr, The Lancet, 239 : 808-809 1940, 

sM. C. Goldsworthy and E. L. Green, Phytopathology, 
29; 700-716, 1939. 

* E. H. Siegler, F. Munger and L. E. Smith, Jour Eoon. 
Ent., 29; 532-637, 1936. 
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Wanted! One second-hand thermostat- 
ically controlled constant temperature 
oven capable of adjustment between the 
temperatures of 100® C. and 110° C. For 
purchase by New York State Conservation 
Department, Albany, N. Y. 


“Laboratory wishes to purchase an orig- 
inal plane diffraction grating. Please 
state area of ruling, number of lines per 
inch, quality, original source and price.” 
Address Box C, Science, Lancaster, Pa. 


LaMotte Standardized pH 
Indicator Solutions 

LaMotte Indieator Solutions are standard through- 
out the world for pH control work. Manufactured 
from purest chemicals^ exclusively in the LaMotte 
Laboratories ; standardized and sold in Special Bot- 
tles, they are guaranteed to give results of unvary- 
ing accuracy at all times. LaMotte Standardized 
Indicator Solutions are available for the range 0.2 
pH to 13.6 pH. Prices sent on request. 

LaMotte Chemiceil Products Co. 

Bept. Towson, Baltimore, Md. 


ATLANTIC VACUUM blood specimen vial 

Vial Is evacuated. Secures blood specimen quickly and easily. Glass cover, protecting needle, is also evacuated. 
Insures sterility. Cannot roll off table — no breakage. Clear view. All capacities. 


All capacities. 




Great improvement in blood specimen vials. Let us send you samples and prices. Also Kc 

THE CAMPBELL COMPANY— HAMMONTON, N. J. 

Makers of the CAULFIELD PIFKTTOU 


Also Keidel Tubes. 
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THE LAW OF GRAVITATION 

In this two hundred and ninety-ninth year since the 
birth of Sir Isaac Newton, which occurred Christmas day, 
1042, according to the Old Style Calendar then in use in 
England, his law of gravitation is still on trial, but is 
winning, according to a report made by Dr. Fritz Ewicky, 
professor of theoretical physics at the California Institute 
of Technology, to the Astronomical Society of the Pacific. 

The question is not whether the precise form of the law 
is Newton's or Einstein's, but the extent of its applica- 
tion whatever its form. Newton believed his law to be 
universal. Every particle of matter in the universe 
attracts every other particle ..." was Newton's formu- 
lation. 

But it was a small universe in Newton’s time. The 
extension of the force of gravity to the moon, and its 
action in producing the tides, were demonstrated by 
Newton himself. Its application to the planets and their 
satellites was readily verified in his time. Its application 
to comets was firmly established by the return of Halley's 
comet as predicted, seventy-seven years nfter the calcu- 
lations were made. 

But all this concerns only our immediate solar system, 
a small speck in a vast universe of stars. I>o the stars 
also obey this law? To answer this question took more 
time. Double stars revolve about each other, but often 
require many years to comjjlete a revolution, and are so 
far distant that the changes of position as seen in the 
telescope are of microscopic dimensions. It was not until 
1830, more than a century and a half after the publica- 
tion of Newton's law, that Savary was able to show that 
the motions of these bodies are elliptical and the law of 
gravitation therefore applies. 

But these stars belong to our own galactic or milky 
way system, a huge conglomeration of stars, clusters and 
gaseous bodies, 100,000 light years in diameter and about 
20,000 liglit years thick at the center. It is only one 
among billions of others like it scattered about in a great 
universe of galaxies that extends at least 100,000,000 light 
years in every direction. Do the same laws apply in these 
distant galaxies or spiral nebulae? 

This is a much harder question to answer than any of 
the others, and the answer can not yet be regarded as 
complete. We believe that our own nebula or galaxy is 
revolving, but it takes 200,000 years to make one turn. 
Motions have been observed in our neighboring galaxy, 
Andromeda, only 870,000 light years away, which might 
be part of such a revolution, but it is too early to say. 

Strangely enough, Dr. Zwieky finds the best evi- 
dence for the operation of gravity over inter -galactic dis- 
tances, measured in millions of light years instead of 
millions of miles as in our solar system, in certain clusters 
of nebulae that occur. Imagine, a cluster of universes 
each one like our great milky wayl One of these in the 
constellation of Coma is 45,000,000 light years distant 
and about 5,000,000 light years in diameter. Dr. Zwieky 
estimates that it contatns over 2,000 galaxies; 650 have 
been counted. 


The distribution of these galaxies within the sphere 
they occupy can be calculated on the basis of Newton's 
law of gravitation, and Dr. Zwieky finds that the actual 
distribution corresponds very nearly with that predicted 
by the law. Incidentally these clusters of nebulae could 
not have settled down to their present state in the short 
time of leas thnn 10,000,000,000 years allowed by the 
advocates of the expanding universe. Besides supporting 
tho general validity of Newton's law of gravitation, he 
says they also suggest that the universe is not expanding. 

ECLIPSE OF THE STAR ALDEBARAN 

If, during the night of Monday, October 20, yon see tho 
moon, a few days past the full phase, approaching the/ 
bright star Aldcbaran in the constellation of Taurus thof' 
bull, just keep on watching. You will be rewarded within 
a view of an occultation, which is what the astronomer^ 
calls an "eclipse" of a star by the moon. 

The moon moves around the sky once a month from 
west to east. From new to full, the dark side is aliead, 
and from full to new the bright limb, on which the sun 
is shining, is in advance. Consequently when Aldebaran 
is occulted, the bright edge will cover the star. A pair 
of binoculars will make it easier to see. When, an hour 
or so later, tho star emerges, its reappearance will be 
from behind the dark part of the moon. It will disap- 
pear and return to view instantaneously. There is no 
atmo8i)heric layer around the moon to cause partial ab- 
sorption of the star 's light, and to make the star brighten 
gradually as the eclipse ends. 

The exact times of the occultation are different in dif- 
ferent parts of tho country, but the Nautical Almanac 
Office of the U. 8. Naval Observatory has worked them 
out for Washington and for three other stations. For 
Washington, the star disappears (on Oct. 27) at 2: 11 
A.M., EWT, and reappears at 3 : 37, EWT. For a location 
in western Massachusetts, the times are 2 : 23 and 61 
A.M., EWT. For southern Illinois they are 12:46 and 
2 : 11 A.M., CWT. Southern California will see the oocul- 
tation start at 10; 17 P.M., PWT, and end at IX: 21 P.M., 
PWT, on the 26th. 

Astronomers will watch this, as they do other oeeulta- 
tions, in order to time it and to chock accurately the 
movements of the moon. Occultations occur nightly, but i 
those of a bright star are considerably rarer, Aldebaran | 
is the brightest star that can ever be occulted. j 

ALLOYS OF METALS J 

A NKW method of making alloys of metals that do not f 
mix when melted, and therefore can not be alloyed in this! 
manner, was described at the Cleveland meeting o( the! 
American Society for Metals in a paper by M. L. Samuels, 
A. B. Elaea and K. Grube, rosearch metallurgists of. the 
Battelle Memorial Institute of Columbus, Ohio. 

' For example, aluminum and lead when melted dO not ; 
dissolve in each other, BJowever weW the Kdxture M 
stirred, when it solidifies nearly ell the lead is found ft ' 
the bottom and neafly-aBvfhe alumlnnm;''Un';^ 

2eM is moira ^on four timim fm 
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T he Zeiss “Standard” vertical camera satisfies modern demands for simplicity and speed 
of manipulation, versatility and maximum eflBciency in the varied fields of photo- 
micro and -macro investigations. The arrangement of the camera as a separate unit permits 
use of any standard microscope that may be available ; also the addition of such supple- 
pientary equipment as is needed. . Procedure is facilitated by the ready removal of any 
parts not essential to the particular work being done. The basic equipment (illustrated) 
lists as follows ; 

"Standard" 3^ x A% Vertical Camera, consisting of 

Base plate and pillar, extending and rotating bellows on metal slides, 
one Grailex back with ground-glass and focusing panel, one double 
plate holder, one sleeve serving as upper part of light-tight connection 
between camera and microscope (but without microscope, lamp and 
cable connection) $175.00 

Extra Double Holder 3 * 4^" 4.25 

Collar serving as lower part of light-tight connection for microscope . 2.00 

F.O.B. Kew Toik. 

CARL ZEISS INC. 

4iS Fifth AveniiC/ N«w York 

ra Se. Hill StreH. Us Angeles 
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But aluminum and tin do mix well when melted. On 
cooling, the aluminum, having the higher molting point, 
aoHdifies first in tree like forms that interlace throughout 
the inuture. The spaces between are filled with the still 
molten tin. On further cooling, the tin solidifies and an 
alloy is produced in which the two metals are well and 
uniformly mixed throughout the mass. 

It was found that this aluminum tin alloy can be con* 
verted into an equally good aluminum dead alloy by dis* 
placing the tin with lead. To do this, the alloy is heated 
in a pot to a temperature which melts the tin but not the 
aluminum. Molten lead is then poured on the top, and 
seeps into the metal, pushing the tin before it. The latter 
runs out through a hole in the bottom of the pot. In tliis 
way, an aluminum-load alloy is produced having the same 
intermixture of metals that the aluminum- tin alloy had. 

The method is applicable not only to metals that do 
not mix at all, but also to those that do not mix well 
enough to produce a good alloy, thus opening the way to 
impro\ing these alloys. Thus copper and tin, when the 
tin content is high, do not mix well. By first making an 
alloy of copper and bismuth, and later replacing the bis- 
muth with tin, a superior and hard alloy was produced. 
In fact, a number of impossible alloys were produced and 
several difficult ones were improved. 

MAHOGANY TREES 

Mahogany may come from cultivated forests of Afri- 
can trees grown in Florida. Experimental plantings of 
Rhodesian mahogany trees on the grounds of the sub- 
tropical experiment station of the University of Florida, 
near Homostoad, are catching up in height with native 
fast-growing pines twice their ago, have trunks twice the 
diameter of pines as old as themselves, and appear to be 
forming wood four or five time.s as fast. 

On the strength of this performance, S. J, Lynch and 
H. S. Wolfe, of the Experiment Station staff, express the 
opinion that they appear to be the most promising hard- 
woods for reforestation in South Florida that have been 
tested by the Sub-Tropical Experiment Station. 

The trees belong to one of two African genera of 
mahoganies, and are known botanieally as Khaya nyasica. 
To distinguish them from other African mahogany species, 
it is proposed to call this species East African or Rho- 
desian mahogany. The African mahoganies generally are 
closely related to the American genus, Swietenia. 

The oldest trees in the plantings, although set out in 
rather unpromising-looking sites only twelve years ago, 
already have seven- to eight inch trunks and average 40 
feet in height. Although distinctly, tropical in origin, 
they have survived several cold spells, inclufling one freeze 
when the temperature dropped to 27 degrees Fahrenheit. 
Bo far, the trees have not been attacked by insect pests 
or diseases ; but botanists are chary about claiming immu- 
nity for them on that score. 

RED AND VIOLET SNOW 

Fiblus of rod and purple snow in the Northland are 
due to microscopic plants. These single-celled algae, one 
of the most primitive groups of living things, were inves- 
tigated by Erzsdbot Kol, a Hungarian woman working 
tmdar a Smithsonian fellowship. Her report of the vivid 


** blooms^* in Alaskan mountain ranges has been pub- 
lished by the Smithsonian Institution. In this forbidding 
Arctic environment, she found nearly fifty examples of 
the tiny plants living in almost infinite numbers on per- 
petual ico and snow. 

After collecting living specimens, Miss Kol went to her 
laboratory high in the Swiss Alps where she planned to 
cultivate and study this strange form of life. War has 
now severed communication with her. Except for news 
of the loss of her living specimens, no word has been 
received on how the war has affected the project. 

Previous reports indicated that these algae vary in 
character. One wouldnH live on ice; another wouldnH 
live on snow. And there are striking changes in typos, 
depending on whether surrounding mountain slopes are 
acid or alkaline in composition. This is probably due to 
their reliance on air-borne particles of decomposing and 
shattered rock for food. Dust dissolves slowly in thoj^, 
moisture on s?iow or ice surfaces, providing the minoralM 
essential for life. * 

The snow and ice plants, it is believed, servo as the 
chief food for some other form of life, which in turn sup- 
ports higher forms. Uowover, the life cycle of the viv- 
idly colored organisms remains unknown. 

INDIAN SUMMER 

The first sharp frosts came early this year over a wide 
stretch of this country; Indian summer is here corre- 
spondingly soon. The quiet, warm autumn days, with 
calm air or, at most, moderate, drying winds, are good 
for hastening the maturing of the crops. They dry the 
last surplus water out of corn, beans and other seed 
crops, mellow late apples and pears, and put the finishing 
touches on pumpkins and hard-shelled squashes left or- 
phans by their frost-killed vines. 

There is no fixed date for the arrival of Indian sum- 
mer, no definite duration for the season. It is not even 
necessary that a killing frost come first, though that is 
a usual preliminary. Any warm, quiet spell, following 
cool or chill fall weather, may be called Indian summer. 
In some fortunate falls there may be more than one 
such season. 

Meteorological background for Indian summer is a 
‘ ' stalled * * high-pressure area somewhere in the Southeast, 
with a large area of low pressure backed up in or near 
the Yukon valley. There will then be little air move- 
ment off the main body of the continent, and oven the 
low- angled autumn sun can warm up the air. Sometimes 
Indian summer temperatures rival those of actual sum-j' 
mer; 90-degree days are not uncommon, though nightsj 
are always cool. 

Only in the English-speaking parts of North America 
is the name Indian summer used. Similar seasons 
Europe have names dating back to the Middle Ages, as- 
cribing them to various autumnal saints; usually St. 
Martin, whoso feast comes on November 11, The ancient 
Greeks had a belief that these calm spells were a gift of 
the gods for the special benefit of the kingfisher, whose 
name in Greek is halcyon. The kingfisher was supposed 
to build a fi^oatlng nest on the sea, and to sing sweetly 
to its brood; whence the phrase ‘^halcyon days*^’ Actn^ 
ally of eoturse the Hngfisher builds its neat in a burrow 
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in the stream or lake bank, and is not at all notable for 
voeal virtuosity. However, that 's just some more of cold- 
blooded modern science 's upsetting of pleasant old 
fancies. 

The glistening gossamer threads that float through the 
air and catch on trees and shrubbery during Indian sum- 
mer are a source of mystery to many persons. They look 
just like spiderweb, only you don’t see any spiders. 
Actually they are spiderwebs, and if you look sharp at 
the right time, you may see the spiders. But as a rule 
you’ll have to get up fairly early, and on just the right 
days, yery tiny spiders, recently hatched, climb out on 
the ends of twigs when very gentle air- wanned currents 
are rising. They spin these thin threads each with a tiny 
parachute -like tuft at its end. When the lift becomes 
groat enough, away they sail, seeking their fortunes like 
true Argonaut adventurers. It is the method of migra- 
tion-dispersal followed by these spider species. 

These glistening threads, too, were th(? source of an old 
folk-belief. It very likely is older than Christianity; but 
at x>resent, and for many generations past, peasants in 
the Catholic parts of Europe call them various names that 
all translate as * * Mary ’s threads. ’ ’ Because they are so 
delicate, and perhaps because they have a bluish glint 
in the autumn sunlight, they arc supposed to be ravclings 
from Our Lady’s veil, drifting down like a benediction 
on a quiet world. — Frank Thone. 

ROUNDING UP ANTELOPES 

Pronghorn antelope, the fastest things that run on 
four legs on this continent, have been very successfully 
rounded up by airplane, for transplantation in trucks to 
new places on the range. In the Journal of Wildlife 
Management f Lee William Fisher, of the Texas Game, 
Fish and Oyster Commission, tells how, in illustrated 
detail. 

Pronghorn transplantation is desirable, Mr. Fisher ex- 
plains, because while the fleet little animals got along 
excellently with cattle on their range, they simply don’t 
with sheep. So it is the practice so far as pos- 
sible to remove them from sheep country and release them 
on cattle lands, where they are welcome. 

The first round-ups of pronghorn in Texas were carried 
out by men on horseback. However, the method proved 
slow and rather costly. Mr, Fisher had noticed, during 
airplane flights made for the purpose of counting prong- 
horn herds, that the animals would run away from the 
sound of the motor. So he tried some experiments, and 
soon learned that small pronghorn herds could be bunched 
into one big herd, and then “drifted” in any desired 
direction, by flying a plane on the opposite side, at 
heights between 60 and 600 feet. A small, low-powered, 
slow-Bpeed plane was found most suitable for the purpose, 
as well as very economical to operate. The herds are 
“drifted” into a big wire corral, and driven from that 
into a smaller pen made of strong cord. From this they 
are removed and examined, weighed and loaded into 
tracks for transportation to their new homos. 

Since adoption of this method, 467 animals have been 
trapped and transported, with a loss of only three killed. 
The whole cost for each animal was only about 14.30* 


ITEMS 

Tyrothricin, a potent germ-killing substance obtained 
from bacilli that Uvo in the soil, has been tried with 
“discouraging” results in sinus disease and infections 
of the nose and throat of the kind most laymen refer to 
as colds. Use of the substance in these conditions and 
its apparent failure in general to benefit the patients was 
reported by Dr. J. B. Lindsay, of Chicago, at the meet- 
ing of the American Academy of Ophthalmology and 
Otolaryngology. Tyrothricin is the crude substance iso- 
lated by Dr. Rend Dubos, at the Rockefeller Institute, 
and contains two crystalline substances, gTamicidin and 
tyrocidine. Gramicidin has been hailed as an important 
new chemical remedy for diseases caused by germs of the 
gram negative group. Dr. Lindsay ’s experience with the 
parent substance, tyrothricin, shows one group of infec- 
tions for which it is ineffective. Tyrothricin can not be 
given by injection, because it must be kept out of the 
blood stream since it separates hemoglobin from the red 
blood cells. So Dr. Lindsay used it in the nose, throat 
and sinuses by spraying, swabbing and dropping. 

HorR for doubling th(> nation ’s stockpile of morphine 
through use of a potentiating drug is discouraged by 
research, reported by Dr. Howard L. Andrews, U, 8. Pub- 
lic Health Service, in the Journal of the American Medical 
Association, By giving prostigmine methylsulfate with 
morphine, it had previously been reported that pain 
could be relieved with only about half the amount of 
morphine usually required when given alone. Besides 
conserving morphine, this potentiating drug might also 
reduce the risk of morphine addiction developing from 
morphine given to relieve pain. As a result of studies 
at the XT. 8. Public Health Service Hospital at Lexington, 
Ky., where narcotic drug addicts are treated, Dr. 
Andrews concludes; “It appears that the combination 
morphine-prostigmine methylsulfate is not significantly 
more effective in raising the pain threshold than mor- 
phine alone and that the addition of prostigmine methyl- 
sulfate does not appreciably change the rate at which 
tolerance is developed.” 

PiNK-rbEBHED trout, and presumably other fish also, 
contain more vitamin A than white-fleshed trout, accord- 
ing to preliminary experiments made by Dr. C. H. 
Clausen, of the University of Colorado School of Medi- 
cine. His discovery came in studies undertaken at the 
request of Director C. N. Feast, of the Colorado Game 
and Fish Department, who wanted to know why flesh of 
the same sort of fish, such as brook or rainbow trout, may 
graduate from white to a deep clear pink. The pink flesh 
contains more vitamin A than the white flesh, and Dr. 
Clausen also found more vitamin A in the flesh of Crus- 
tacea, main food of the trout, which lived where the pink- 
fleshed fish do. Dr. C. E. Hagie, educational manager 
of the department, points out that foods rich in vitamin 
A, fed to trout in ponds where they are reared tame for 
the table, may help pond-owners produce only pink- 
fleshed fish, which are considered more attractive, as red 
salmon are considered more attractive than those with 
paler meat. The experiments are being continued. 
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CHEMICAL STRUCTURE OF CYTOPLASM 

By Dr. R. R. BBNSLSY 

DEPARTMENT OF ANATOMY. THE UNIVERSITY OF CHICAGO 


In a recent note written as a supplement to a sym- 
posium on the structure of protoplasm, K, H. Mcyer^ 
summarizes Seifriz's view of the structure of proto- 
plasm as follows; **the ultimate structural units of 
the living substance are probably linear molecules or 
micellae so arranged as to form a framework” and 
‘*the living substance is composed of a true network 
of primary valence chains which at several points 
ate tied together by chemical bridges held by molecu- 
lar cohesion (to-day one would say residual valences 
ot hydrogen bonds).” If Meyer had substituted in 
the first statement the work ‘‘some” for “ultimate” 
and left out the framework which requires further 
definition, and in the second statement had substi- 
tuted the word “contains” for “is composed of” this 

iKL H. Meyer, “The Structure ot Protopla«m,“ Iowa 
State OoBege, p. 267, 1942. 


would be acceptable to the majority of students of 
cell structure. X-ray diffraction and birefringence 
studies have brought convincing support to the con- 
ception of structural constituents in protoplasm which 
Seifriz^ with so much genius and foresight advanced 
a decade and a half ago. 

This theory, however, interprets only some of the 
properties of protoplasm. These as listed by Seifriz* 
are: “contractility, elasticity, cohesiveness, rigidity, 
and tensile strength.” All these may be possessed by 
non-living systems. Protoplasm on the contrary re- 
spires, excretes, performs complicated chemical oper- 
ations, uses or liberates energy and reproduces its own 
substance in kind. This metabolism is mediated by a 
multitude of intracellular enzymes and carriers and 

» W. Seifrk, BHt Jour. Exp. Biol, 1 : 431, 1923-4. 

8 W. ScifrU* Am. Nat., 63: 410, 1929. 
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can be imitated in part in vitro but in the cell is cbar- 
aoterused by speed, orderliness and rhythm not to be 
found in a random mixture of chemical substances in 
solution. 

This dilemma in tlie application of the concept of 
molecular pattern to the problem of protoplasmic 
structure has been fully appreciated by Sponsler,^ 
Sponsler and Bath® and the late Laurence Moyer,® 
who examined the possibilities of the orderly attach- 
ment of enzymes, carriers, lipids, etc., to polypeptid 
chains by hydrogen bonds, von der WaaFs forces and 
salt and sulfur bridges, Sponsler also recognized the 
presence of microscopic and submicroseopic particu- 
lates and discussed the formation of them by folding 
of polypeptid chains. 

This is all very plausible, and useful, in so far as 
it is capable of experimental test or contributes to 
the discovery of new methods of investigation. It is 
a laudable effort to reduce the nature of living sub- 
stance to a monistic formula. 

Protoplasm, however, docs not possess either micro- 
scopic or submicroseopic homogeneity. Even when it 
seems optically structureless it may conceal behind the 
mask of simplicity those local differences of organi- 
zation which express themselves in determinate cleav- 
age. Often protoplasm is composed of distinct, dif- 
ferent iind to some extent separable parts. This was 
demonstrated by Keinke and Rodewald^ when they 
pressed out the liquid protoplasm of Aethalium sep- 
ticum and so divided it into liquid and solid fractions, 
and by innuiaerable chemists since who have extracted 
cells with saline solutions and found that only part 
of them dissolved. 

It would seem to be an axiom of analytic chemistry 
to separate separable thing.s before proceeding to their 
analysis. The alternative method of mixing all the 
constituents of the cell as thoroughly as possible and 
then obtaining from the mixture substances in pure 
form by skilful chemical procedures has yielded bril- 
liant results in the field of hormones, enzymes, nucleic 
acids, etc., but has left us in ignorance of the protein 
structural substrate of the cell and of the distribution 
and spatial relationships of the active substances. 

The possibilities of the method of separating sepa- 
rable things first have been developed in this labora- 
tory and more recently by Claude at the Rockefeller 
Institute in the separation and preliminary analysis 
of mitochondria and of several types of submicro- 
scopic particulate components of protoplasm and in 

^ O. L, Sponaler, * * The Cell and Protoplasm, ' ' p. 166, 
Tlie Science Press, 1940. 

6 0. L. Spnsier and J. B. Bath, *'The Structure of 
Protoplasm, ' » p. 41, Iowa State College Press, 1942. 

«L. 8. Mwer, “The Structure of Protoplasm/' p. 23, 
Iowa State College Press, 1942. 

7 J. Beinke and H. Bodewald, UnteraaoK o. d. hot, LaU 
der. BniverMtot, pp. Lwlii and 1-70, GOttingen, Heft 2, 


the isolation of the structural proteins from the ditt% 
euitly soluble cytoplasmic components. It is my puiy 
pose to review briefly the progress which has been 
made in this field. 

Stbuotural Pboteins 

The difficultly soluble portions of oeUs have been 
much neglected by biochemists, presumably because 
they were impressed by the ease with which proteins 
may be denatured and by the fact that such insoluble 
residues of organs always contain connective tissues. 
I shared this point of view until Hoerr and I* b^an 
to work with frozen dried material prepared by the 
Altmann-Gersh method. This method afforded an op- 
portunity, by the use of freehand sections, to intro- 
duce solvent solutions to the interior of a chemically 
unaltered cell without encountering the obstacle of 
semi-permeability. In such preparations of the liver 
of the guinea pig treated with 0.85 per cent. NaCl 
solution the mobile protein of the cell quickly dis- 
solved but left behind a morphologically complete 
cell with mitochondria, nuclear chromatin, cell and 

N 

nuclear membranes. Treatment with ammonia 

200 

solution removed the mitochondria and nuclear chro- 
matin but left behind a cell with membrane, cytoplas- 
mic substrate, nuclear membrane and linin threads. 
This residue we temed structural protein. We were 
first unable to dissolve in it anything but strong alkali 
From this solution it precipitated on neutralization in 
membranous floccules with fibers running through 
them. On repeated solution and precipitation the 
substance became more fiocculent and less fibrous and 
evidently had undergone some hydrolysis. To this 
material we gave the name ellipsin in recognition of 
the long hiatus in our study of the cell during which 
structural considerations had been jettisoned by those 
who believed that the liquid state excluded them. 

Mirsky^ reported the portion of the eggs of Arbaeia 
and Strongylocentrotus insoluble in MiKCl solution 
to be increased after fertilization, and Moore and 
Miller^® found that the eggs of Strongylocentrotus 
which were isotropic became anisotropic in three min- 
utes after fertilization indicating an orientation of 
structural elements. 

In 1938 reported that a portion of the washed 
hepatic cell was soluble in stronger salt solution (10 
per cent. NaCl) yielding highly viscous solutions witii 
pronounced elastic properties. Those solutions pre- 
cipitated on dilution or acidification as discrete fibeiiS 
of great length which tended to assemble side byjfa- 

B. Beasley and N. L. Hoerr, AnaU 

1934. 

B A. E. Mirsky, Soib»cb, S4 : 333, 1936. 

^0 A. B. Moore and W. A. MiBer, Proc. fioo. Bap. 

Med., 36t S3«, 1937. 

B« Bensley, 35^, 1933/ 
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' faseides* Soon after formation the maea of 
fibers contracted into a knot. To this substance 1 
gave the name plasmostn, because of a fancied resem- 
blance to myosin, reserving the name ellipsin for the 
residual substance not soluble in 10 per cent. NaCl. 

In 1940 Banga and Ssent-Gyorgyi^* by extracting 
washed kidney tissue with a 30 per cent, solution of 
urea obtained a similar viscous extract which when 
precipitated in fibrous form gave an x-ray diagram 
similar to myosin B. The insoluble residue, insoluble 
either in saline solutions or 30 per cent, urea solution, 
when dissolved in alkaline solution exhibited stream- 
ing birefringence. 

I am not sure that the fractions obtained by Banga 
and Ssent-Gyorgyi are the satne as those of Hoerr and 
the writer, because urea solutions are under suspicion 
by reason of their capacity of converting corpuscular 
proteins into fibrous proteins,^® but the general trend 
of their work is the same and these distinguished 
chemists are not at all embarrassed by the possibility 
of denaturation. 

My first preparations of plasmosin were highly con- 
taminated by other substances since I found it difficult 
to purify by repeated solution and precipitation. 
Lasarow, my assistant, however, working in a cold 
room at + 2° C. and transferring the balloon of fibers 
to fresh solvent before it had contracted into a mass 
was able to redissolve and repreoipitate several times. 
Also we found that unless the water used in dilution 
was buffered to pH 6.8 with citrate or phosphate 
buffer much protein was adsorbed by the fibers. 

The purified product contained 3,7 per cent, of 
phosphorus and gave positive pentose and purin base 
reactions. It was obviously a nucleoprotein. This 
fact would suggest to many minds its origin from the 
nucleus. The idea that nucleoproteins are confined 
to the nucleus has, however, been breaking down 
owing to the discovery that many active components 
of cells have a nucleotide structure and the discovery 
of Claude^* that the particulates contain nucleopro- 
tein. Casperson and Schulz^® also have demonstrated 
the presence of nucleoprotein in cytoplasm by spec- 
trophotometric methods. 1 would not wish to reject 
the idea that the nuclei contain plasmosin, but the 
rapid rise in viscosity of suspensions of washed cells 
in 10 per cent, Nad solution compared with the slow 
rate of extraction of the nuclear chromatin in the 
same solution and the rapid extraction of plasmosin 
frofioi frozen dried cells without much loss of nuclear 
chromatin inclines me to the opinion I previously ex- 

Banga and A. Ssent-Gyorgyi, Science, 92: 514, 

T. Astbttty, Sympoitia oti Quwititativ€ JSiology, 
Qald JEtpliliig l^rbor, 6: 120, 1938. 

SgUBNC*, 91: 77, 1940. 

sad J. Schulz, iVoc. Acad* Act*, 
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pressed that it is in large measure a oohstituent of 
cytoplasm. Whether it originates there or is pro- 
duced in the nucleus is of course an interesting topic 
for speculation and research, 

Plasmosin in solution in 10 per cent. NaCl dialysed 
against distilled water lightly buffered to pH 6.9 with 
phosphate buffer first precipitates as fibers, then the 
precipitate swells into a gel, and finally redissolves 
us the electrolyte is progressively reduced. In this 
state it has an isoelectric point of about pH 3.2. 
Thus, plasmosin may be extracted from cells by 
strong solutions of NaCl at a level of pH at which 
most of the mobile proteins are insoluble. Plasmosin 
is also soluble in 30 per cent, urea solution. 

The portion of the liver cell wliich remains after 
removal of mobile proteins, mitochondria, submicro- 
scopic particulates, nuclear chromatin and plasmosin 
represents cell and nuclear membranes, substrate of 
cytoplusiTi and linin threads. It is completely soluble 
. N 

in sodium hydrate and is reprecipitated on neutrali- 
zation. The preparation carries about 25 per cent, of 
its dry weight of lipids. The preparation is phos- 
phorus free and thus my original suggestion that it 
was a denatured form of plasmosin can not be sus- 
tained. I have suggested that the name ellipsin be 
retained for this material, although it seems hardly 
possible that it represents a single substance. 

It is obvious that plasmosin is the substance asso- 
ciated with the variable solation-gclation phenomena 
and possibly in an oriented state with spindle and 
aster formation, while ellipsin is concerned with the 
more stable structural substrate of the cell such as 
membrane and perhaps intracellular fibril formation. 
The fact that we have produced membranous sheets 
which included fibers and have a lipid content of 
about 25 per cent, of dry weight should add weight 
to Schmitt’s^® conception of alternating protein and 
hi-molecular phospholipid components in cell mem- 
branes. 

The amount of these structural proteins in cells in 
spite of the impressive showing which they make 
under the microscope is small. As is well known the 
fibrous macromolecules are capable of producing high 
viscosity at low concentration. 

PARTiotriiATK Components op Protoplasm 

The fact that certain of the particulate components 
of protoplasm have sufficient stability in ordinary 
saline solution to permit their isolation should have 
been apparent from Plosz^s^^ (1872) experiments with 
which I had been familiar for many years, but I did 
not perceive this at first and had to learn it by the 

0. Schmitt, ^hyHol Sev*, 19; 270, 1939. 

P, Pkiz, dreL /. d. gee* Physiol^ 7; 371, 1873* 
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hard way of study of frozen dried material and fresh 
cells. Warburg^* too had partially separated mito^ 
chondria in 1912 and noted their particix)ation in the 
oxygen uptake of saline extracts of liver. However, 
Hoerr and succeeded in 1934, 1937, in separa- 
ting mitochondria from liver cells and making pre- 
liminary analyses. I had no suspicion at first that 
still smaller particulates were present in the liver cell 
until Lazarow, by long-continued centrifugation, ob- 
tained a glassy cherry red pellet composed of par- 
ticles so minute that they were quite invisible under 
the microscope, but showed in the dark field of the 
cardioid condenser a shimmering field of light in 
which individual particles could with difficulty be dis- 
tinguished. We were investigating this particle when 
Claude^* announced his discovery of the presence of 
submicroscopic particulates in clarified saline extracts 
of embryo chick. Claude’s particles contained nucleo- 
protcin and phospholipid, the latter in part acetal 
phosphatid, which we were later able to confirm for 
mitochondria and the red pellet from liver. Claude 
thought that his particles were mitochondria which 
clearly could not be the case since mitochondria are 
not submicroacopic in size. The fundamental idea of 
kinship between these two components is, however, 
not to be so summarily rejected, since we know noth- 
ing of the antecedents or the products of either. 

It is noteworthy that Claude*^ had previously found 
the virus of chick sarcoma associated with a similar 
particulate and that Stern and Wyckoff®^ xeeovered 
a pigmented pellet from liver extracts which had cata- 
lase activity. 

In case any one should be inclined to regard mito- 
chondria and the submicroacopic particulates as un- 
important and casual products of cell metabolism or 
the result of temporary flocculation of cell constitu- 
ents I would recommend that they suspend judgment 
until they learn of the lipid and enzyme content of 
these structures and their extraordinarily complex 
composition. 

The analysis of particulate components of cyto- 
plasm is only as good as the species-purity of the 
preparation and much effort has been expended on 
this phase of the work. It is quite certain that the 
original preparations of hepatic mitochondria which 
were separated at rather high speeds were contami- 
nated with glycogen which is also particulate^® and 
with the red submicroscopie particle and it is equally 
certain that the fractions obtained by Claude** by 


time fractionation at high speed were mixtures. The 
general trend of Claude’s analyses of his fractions, 
however, accords well with our analyses of prepara- 
tions made with much greater care, but the quantita- 
tive results are different. 

Both mitochondria and submicroscopics have a high 
water content which, however, we have not been able 
to determine with accuracy owing to the unknown 
factor of diltttancy operating while the centrifuge is 
coming to rest. The results were for mitochondria 
82.5 per cent., for submicroscopics 89.8 per cent., 
which for the reasons stated are probably too high. 

Mitochondria and submicroscopie particulates are 
stable in 0.85 per cent. NaCl solutions but swell and 
lose substance if the electrolyte content is much re- 
duced. They dissolve in water on the alkaline and on 
the acid side of their pH stability range. The latter 
has not been determined with accuracy but is known 
to be dependent also on electrolyte concentration. We 
have not been able to find that the stability is much 
influen(*ed by the substitution of NaCl for the normal 
inorganic constituents of the cell water, but the en- 
zymatic activities apparently are. 

Qualitatively, mitochondria and submicroscopie par- 
ticulates are similar in composition but there are quan- 
titative differences. 

The following substances have been identified chem- 
ically in both groups: protein, nucleoprotein, flavo- 
protein, triglycerides, lecithin, sterol and vitamin A, 
the latter by Goerner and Goerner.*^ The submicro- 
scopics have a higher content of lipids, nucleoprotein, 
flavoprotein and water than mitochondria. The yel- 
low color of mitochondria and the red color 

of submicroscopie particles are due in part at least to 
flavoproteins. This has been confirmed by extraction 
of riboflavin and its conversion by the action of light 
in alkaline. solution into chloroform-soluble lumifiavin. 

The succinoxidaae system has been demonstrated in 
both mitochondria and submicroscopics by Lazarow 
and Barron.®** Both give a moderate positive reac- 
tion for cytochrome oxidase with the nadi reagent, but 
the presence of Cytochrome C has not yet been con- 
firmed by spectroscopic study. Both catalyse the 
decomposition of hydrogen peroxide. 

Kabat*^ has demonstrated the greater concentration 
of phosphatase in a particulate from kidney sepa- 
rated from clarified suspensions at 27,000 BPM and 
has made interesting suggestions as to the function 
of particulates in the orderly assembling of members 


18 O. Warburg, ArcK /. d. gea. Physioh, 54: 595, 1912. 
18 R. R. Bensley and N. L. Hoerr, Anat* Reo,, 00 : 449, 
1934. 


80 B. B. Bensley, Anat Bee., 69: 341, 1937. 

A. Claude, Scikkck, 90: §13, 1939. 

8* K, G. Stem and R, W. G, Wyckofl, Jour. Biol Chem., 
124: 573, 1938. 

Xiosarow, Soebno®, 95: 4«J 1942. 


8«A. Claude, Sympoaia on Quantitaivve Biology, Gold 
Spring Harbor, 9 : 203, 1941. % 

A. Goerner and M. M. Goerner, Jour. Biol Chem., 
123: 57, 1938; A. Goerner, Jour* Biol Chem., 122: 629, 
1937-88. 

88 A. Lazarow and E. S. G. Barr6n, Anai, Mec., 79: 41, 
Suppl. 

87 E. A. Kabat, Soixnox, 98: 44, 1940. 
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oi enzyme carrier systems which recall earlier sug- 
gestions made on the same topic by Stem.“® 

The high lipid content of the mitochondria and par- 
ticulates calls for some comment. Dry mitochondria 
contain about 34 per cent, of lipids; dry particulates 
as high as 51 per cent. Both figures are much higher 
than the average content of the whole cell. Therefore 
other portions of the cell contain much lees than the 
average. Recent quantitative studies of this distri- 
bution reveal that structural proteins and particu- 
lates in the liver together carry about 90 per cent, of 
the total dispersed lipids and as high as 98 per cent, 
of the phospholipids. These determinations must be 
made on cells without an oil phase. Plasmosin con- 
tains when purified little fat, about 4 per cent., the 
ellipsin residue about 25 per cent. Thus, in the liver 
the interpurticulate liquid contains little disperse fat 
and almost no phospholipid. These substances are 
largely contained in these little packets which I have 
called particulates and bound in the membranous and 
fibrous portion of the cell. 

On the other hand, the interparticulate portion of 
the cytoplasm *ion tains much protein, probably for 
the most part of the corpuscular or globular type. 
It also contains some flavoproteius but does not oxi- 
dize succinate, indicating that some essential member 
of the suwdnoxidase chain is missing. I do not know 
what the content of Wyckoff*s macroinolecular sub- 
stances is or where they fit into this conception of 
protoplasm. 

The fat distribution in mitochondria and in par- 
ticulates does not differ in any important respect 
from that of the whole cell. Our previous estimates 
of lecithin were too low owing to the use of the un- 
reliable acetone precipitation method. Phospholipid 
estimated as lecithin from phosphorus determinations 
show a content of lecithin of 45 to 58 per cent, of the 
total lipids. A positive Schiff reaction indicates a 
content of acetal phosphatid. Tiie distribution as to 
lecithin kephalin and sphingomyelin has not been 
determined. We have not yet determined the inor- 
ganic constituents of the particulates. 

Cytoplasm thus has no ultimate structural unit but 
consists instead of several perhaps many different 


types of units, all cooperating in an orderly fashion 
to produce that ensemble of properties which we coll 
life. At the present time our knowledge is very in- 
complete but we can recognize the following cate- 
gories : 

(1) Those units upon which the integrity of the 
cell as a unit of structure, the maintenance of its 
(>rganization, and those properties enumerated by 
Seifriz, depend. In these units the fibrous proteins 
and nucleoproteins with associated lipids, etc., de- 
scribed play an important role. 

(2) Particulates, microscopic and submicroscopic, 
of highly complex composition mediating special 
chemical processes. 

(3) The inter particulate liquid menstruum also of 
complex composition hut at present little understood. 

The methods and quantitative results upon which 
the foregoing statements are based will be published 
elsewhere in collaboration with Dr. Lazarow, who for 
several years has assisted me in the work. 

Obviously the possibility of separating mitochon- 
dria and particulates and of isolating the structural 
proteins for chemical study opens up a rich field for 
further research. The localization of enzyme and 
earner systems, vitamins and hormones, and the 
viruses, functional changes in composition, the trac- 
ing of radioactive isotopes into the interior of the cell 
and the further fractionation of the submicroscopic 
particles by more refined methods all offer inviting 
opportunities to the inquiring mind. 

ft is a pleasure to acknowledge that my work has 
been much helped by the loyal and generous attitude 
of my colleagues and former students in the Depart- 
ment of Anatomy and by the generous contribution 
of funds from the Rockefeller grant and from the 
Wallace C. and Clara A. Abbott Memorial Fund of 
the University of Chicago. 

It is a pleasure also to reflect that the funds at my 
disposal have never been large enough to tempt me to 
abandon investigation for direction of others, and thus 
to niiss in these years of retireirtent the joys that come, 
in fullest measure, only to those who satisfy their 
desire for knowledge by a direct and personal appeal 
to nature by research. 


WARTIME MAINTENANCE OF SCIENTIFIC 

PRODUCTION 

By Or. J. S. NICHOLAS 

YALE UNIVERSITY 


Mart theses have been founded on the relationship 
of supply and demand. When the President made 

X <31. Stem, Sptnpogia on Quantitative Siolagp, Oold 
%iiiig Harbor, 7 : 312, 1939. 


his wartime demands on industry, few thought that 
the stated objectives cquld be attained. Although in 
some cases there has not been complete attainment, 
in the majority and dominant aspects of the program 
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there has been generally an increase in production 
beyond all expectation — ^in some cases greatly exceed* 
ing the amount for which the President asked. 

There are brightening aspects of production. With 
typical American spirit we have taken regard of the 
impossible and have proved it possible. Output has 
been speeded ; the number of man-power hours neces- 
sary for each operation has been decreased. Tech- 
nical details of model changes and modification have 
been met with a just perceptible ripple in the flow of 
output. Material supplies have literally been created 
either by substitution of more accessible products or 
the more efficient handling of old ones. In industry, 
both production and supply have worked miracles. 

The academic production, however, has suffered by 
contrast with the industrial. The demands upon in- 
dustry have been proportionately small compared with 
those presented to the academic circle. Industry was 
faecd with an immediately crystallized objective and 
the operations incident to its realization could be 
clearly sketched and evaluated. Its needs were recog- 
nized and men were detailed either from other less 
essential plants or from our colleges to make these 
operations practicable. Conditions within the uni- 
versities were not so simple, for various reasons. 

In the first place, the armed services had for some 
time been able to develop little in the lines of research 
incident to the utilization of equipment of modem 
warfare. Present survey shows that the Army had 
plans for modernized combat units, but these were 
paper plans constructed in the main without the 
benefit of practice and observation necessary for the 
perfection of practiced organized tactical combat 
units. 

In order to utilize the new appliances which were 
to be employed against an enemy with years of prac- 
tice in the field, there resulted immediately an exceed- 
ingly concentrated call upon academic resources for 
practical research strictly applied to the combat me- 
chanics of new apparatus. This naturally necessitated 
short cuts of all types, and the staff and student body 
of our universities have contributed much toward the 
rapid organization and rapid advances along these 
lines. 

The question of demand brought about a situation 
which our colleges and universities were more unpre- 
pared to face than had been the army with reference 
to mechanised warfare. Most academic staffs had 
been built up over a period of years with the idea of 
maximum teaching load and but a small proportion 
of time had been designated for research. However, 
a few more public-spirited institutions, which had 
been far-sighted enough to allot to research and devel- 
opment a larger share, were immediately available for 
the government's call and their staffs have formed the 


backbone of research in the transfer from the needs 
of peace to the necessities for war. This change of 
emphasis involved the total effort of some of om 
science departments, with, in some oases, a complete 
demolition of what had been a useful academic team. 

The fact that we are participating in total war 
which demands total effort can not be overemphasized. 
The total effort of academic groups has so far been 
harnessed in only a desultory fashion. Research men 
have been called into the services or into governmental 
organizations without thought for the future. No 
replacements exist in some fields for the men who 
have been withdrawn to necessary and urgent work, 
either in industry, governmental research or armed 
services. 

No advanced planning could have foreseen the ex- 
tent of our academic involvement but now the time 
has come when the allocation of certain groups of 
personnel must be accomplished as ruthlessly as is the 
work of the local tire rationing boards. This is 
peculiarly so in highly specialized and trained groups 
in which we have a sharply limited supply. Some of 
these supplies have reached a level so low that re- 
placement production is seriously impeded. In the 
academic field we have been muddling through so far 
by changing the working load, by accelerating sched- 
ules and eliminating vacation time. This would con- 
siderably increase output if we retained an adequate 
staff on the academic production line, but this it has 
been impossible to maintain. 

The fields from which the greatest amount of re- 
search personnel has been removed for war effort are 
th<Kse which now have the greatest teaching load in 
production. Specifically, the shortages are greatest 
in physics and mathematics, which are focal points 
of emphasis in the new armed forces* program now 
rapidly becoming installed in our colleges ahd uni- 
versities. The enrolments in these fields, particularly 
during the immediate future, will be far greater than 
even a full peacetime staff could handle, for many 
students in upper classes will, by the service regula- 
tion, bo compelled to complete this training. Deple- 
tion of the staff by the part-time or full-time par- 
ticipation in other war activities must be recognized 
as a fact. Wo must produce substitutes in these fields 
just as energetically as we would produce a rubber 
substitute. 

For the past eight months we have been robbing 
Peter to pay Paul in the aeademie world. Bidding 
for available men in a field has proceeded with alaetity 
as one institution has taken men from another in; 
order to satisfy its needs. The original supplies haye 
been exhausted, but there is a new source to W 
tapped ; the problem now appears possible of solution, 
at least in part, by the appropriate transf<^ 
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ntiluBation of trained men from other fields. Geolo- 
^ta and economists can take over the teaching load 
in physics, chemistry or mathematics. Biologists and 
psychologists can take over other teaching duties in 
addition to those incident to their own important 
output, which must be maintained. It is possible that 
some teachers in history, classics, linguistics, anthro- 
pology and literature may also be fitted to teach in 
mathematics, particularly at elementary levels. The 
personnel of our schools and departments of educa- 
tion should be particularly applicable to such needs. 

A teacher is a teacher, irrespective of the branch 
of learning. The methods and the students are the 
same — only the subject-matter is different. The uni- 
versity and college grade teacher can and must carry 
his personality and intellectual acumen into other 
fields of endeavor in addition to his own. This, while 
it may not be easy, i.s an immediate necessity. The 
standards and detail of subject-matter must be clearly 
presented to the substitute volunteers, and possibly 
refresher courses must be given by the specialists still 
remaining on the staff. This is one obvious source of 
man-power which can be utilized in the production 
of scientifically trained men. 

A second source may be dra^wTi upon from indi- 
viduals who are in administration and have been re- 
moved from student problems for a long period of 
time. Many institutions arc carrjung a too large 
proportion of administrative officers, some of whom 
could be usefully reallocated at the universities^ main 
job of production, teaching. 

There is a third source as yet practically undevel- 
oped and that is in the field of woman power in aca- 


demic teaching. For many years women have been 
discouraged from attempting to enter academic fields. 
Now we need all of them that have been adequately 
trained and unfortunately that number is exceedingly 
limited, for when their placement has been made diffi- 
cult for many years and their acceptance even by our 
leading female colleges has been rather tardy, all too 
few first-rate women scientists have been trained. 
To-day we could use ten times the numbers that are 
available if only the peace-time prejudices could be 
overcome. 

From the above it is clear that there are many 
phases to the battle of scientific personnel production. 
One phase cab not be overemphasized sufficiently, and 
rests with the personal conscience of many a teacher 
of science. It is easy to leave one’s post and to accept 
new responsibilities, but are they always of greater 
utility than the accustomed routine or its possibility 
of rejuvenated potentiality? The importance of what 
you are now doing and how to intensify your effort 
must be evaluated by you individually. The home 
front is a pressing one which demands the best that 
we have if we are to keep our training program intact. 
We can not proceed on the simple substitute principle. 
A greater and more far-reaching view is demanded 
with a look toward a war future which is longer than 
any of us had ever anticipated. With this in mind 
let no one belittle his talents and opportunities on the 
home front of academic production. They are impor- 
tant, vital and of a degree of necessity which the 
country now demands. Wo will win the war — ^we 
must have trained thinking men to win and maintain 
the peace. 
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ROSS AIKEN OORTNfiR 
1885-1942 

Djeath came Wednesday morning, September 30, 
to Ross Aiken Goriner, 67, chief of the Division of 
Biochemistry of the University of Minnesota, eminent 
scientist and echolar. Dr, Gortner had been able to 
carry on his work up to a few days before his pass- 
ing, which resulted from a heart attack. He was first 
steioken with a heart ailment in the summer of 1938, 
and while the curtailment of his normal life of seem- 
ingly boundless energy was a sore trial to his spirit 
he made the adjustment with remarkable equanimity. 
Thus he was able to continue most of the scientific 
and social contacts to which he had been acoustorned, 
and also carry the load^ of executive work of an ex- 
panding department as well as lecture to his classes, 
few interruptions. 

Br. R* A^ Gortner was bom at O^Ncill, Nebraska, 
18^. After graduation from Nebraska 


Wesleyan University in 1907 ho earned his M.S. de- 
gree in 1908 from the University of Toronto, where he 
worked with the late Dr. W. Lash Miller, and his 
Ph.D. degree from Columbia University in 1909 under 
the direction of Dr. Marston T. Bogert. An honor- 
ary Sc.D. was conferred on him in 1932 by Lawrence 
College. 

Dr. Gortner came to the University of Miimesota 
in 1914 as associate professor in the Division of Soils 
from the Station for Experimental Evolution at Cold 
Spring Harbor, N. Y, It was during the period at 
the Carnegie station that Dr. Gortner formed his close 
personal and scientific association witli the late Dr. J. 
Arthur Harris, who probably exerted more influence 
on Dr, Gortner’s scientific thinking than any other one 
person. This association culminated in Dr. Gortner 
being largely instrumental in bringing Dr, Harris to 
the Uttivmjsity of Minnesota as head of the depart- 
ment of botany. 



, Dr. Dortor traaaferred to the Division of Bioohem- 
itttry of the University of Minnesota in 1916 as asso- 
eiate professor and was made full professor and chief 
of that divisicm in 1917, which position he held at his 
death. 

Dr. Gortner^s contributions to scientific journals 
number more than 300. His scientific interests were 
very broad. This became evident very early in his 
career. His first interests were chiefly in the field of 
organic chemistry, his first publications in 1905 and 
1906, while still an undergraduate student, being in 
this field, as was his doctoral dissertation. However, 
he became interested in the field of colloid chemistry 
as early as 1908 in connection with a study of the 
reaction between (chromic and hydriodic acids, pub- 
lished ill the Journal of Physical Chemistry, and he 
was publishing papers in the fields of plant and ani- 
mal biochemistry shortly after he joined the staif of 
the Station at Cold Spring Harbor. It was here, also, 
that Dr. Gortner began las application of physical 
chemistry to biochemical phenomena which dominated 
a large part of his work and lliat of iiis students in 
later years. 

The enumeration of the many scientific subjects on 
which Dr. Gortner published would cover several 
printed pages. The fields of work in which a series 
of papers appeared is, in itself, a formidable one and 
includes the following: (1) melanin; (2) the chemis- 
try of embryonic growth; (3) physicochemical prop- 
erties of vegetable saps; (4) the humin fraction in 
protein hydrolysates; (5) the organic matter of soil; 
(6) the chemical and colloidal properties of fiour pro- 
teins; (7) sulfur in proteins; (8) physicochemical 
studies on proteins; (9) electrokinetics of colloidal 
systems; (10) interfacial energy and the molecular 
structure of organic compounds; (11) the role of 
water in living processes; (12) the chemistry of wood 
and of the pulping process. So varied were Dr. 
Gortner *s interests that his influence was felt in the 
research of almost every field of agricultural science 
and in the investigations of the entire department of 
agriculture of the university. This influence extended 
outside of these circles into other colleges of the uni- 
versity and throughout the nation. For many years 
he carried on an extensive correspondence with re- 
search workers in his special fields in the United 
States and also in foreign countries. 

One' of Dr. Gortner ^s major contributions to scien- 
tific thought was his book “Outlines of Biochemistry,” 
the second edition of which appeared in 1938. An- 
other volatile, “Selected Topics in Colloid Chemistry,” 
contained the lectures which he gave at Cornell Uni- 
versity in 1935-36 in connection with the George 
Fisher Baker lectureship which he held, and a third 
volume prepared by Gortner and colleagues in 1936, 
entitled “J. Arthur Harris, Botanist and Biometri- 


cian,” was in honor of hia close friend. 'He also oon^ 
tributed chapters to several comprehensive mono- 
graphs. 

Dr, Gortner felt that his chief contribution to sci- 
ence was through his students. In recent years he 
delivered to many audiences his lecture on “Scientific 
Genealogy.” His intense enthusiasm for science and 
especially for the field of biochemistry, his exceptional 
fund of scientific knowledge in many fields and his 
easy, familiar delivery made him an inspiring teacher. 
An increasing number of students were attracted to 
his classes and to his department f{)r graduate work. 
He gave freely and liberally of his time and thought 
to the research problems of his (twn graduate students 
as well as to those of his colleagues both in the Divi- 
sion of Biochemistry and in other divisions of the 
university; in the early days of the development of 
graduate work in the Division of Biochemistry he 
spent many hours in the laboratory working with his 
students. During the 25 years of Ins service as chief 
of the division, 87 students were personally directed 
by Dr. Gortner in their graduate research, and during 
the academic years 1940-42 between 60 and 70 grad- 
uate students were in residence in the division. Dr. 
Gortner was active in many graduate student activi- 
ties outside scholastic work. For five years he was 
national president of Phi Lambda Upsilon, honorary 
chemical fraternity, and for a number of years was 
“god-father” of the honorary graduate scientific so- 
ciety, Gamma Alpha, at the University of Minnesota. 

A testimonial dinner had been planned for Dr. 
Gortner for Friday, October 2, in honor of the 
twenty-fifth anniversary of his appointment as chief 
of the Division of Biochemistry, at which time he was 
to have been presented with a bound volume of more 
than 200 letters from those who had been associated 
with him as colleagues and graduate students in the 
division during the 25 years. The hand of fate pre- 
vented him from seeing this volume. Instead it was 
with lieavy spirits that his colleagues and students 
bore his remains to their final resting place on the 
day when the testimonial dinner had been set. 

Dr. Gortner was honored by his colleagues with ap- 
pointment to many positions of responsibility in sci- 
entific research and education. In the National Re- 
search Council he was serving at his death on com- 
mittees on Biochemical Nomenclature, Chemistry of 
Proteins, Colloid Science and Organic Chemical No- 
menclature; for the American Society of Biological 
Chemists and the American Chemical Society he was 
a member of the committee on Organic Chemical ^ 
Nomenclature. For three years Dr. Gortner served 
on the executive committee of Sigma Xi, national 
honorary scientific society, and on December 31, 1941, 
he was elevated to the position of president of the 
society. Last May he was awarded the Osborne Medal 
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by tb« American Asaoeiation of Cereal Chemists, 
g^iven by thia aociety to scientists who have made 
outstanding contributions in the field of cereal chem- 
istry. 

Dr. Qortner was a scientist whose mind had no 
racial or international boundaries. He was especially 
sympathetic towards the work of acicntiats laboring 
under adverse conditions. His intensely vital person- 
ality was evidenced in the enthusiasm with which he 
read in every field of thought, in the keen pleasure 
he took in scientific debate, in his passion for photo- 
graphing in color a beautiful sunset at his lake cot- 
tage, and in bis hearty laugh, his pride in his family 
and his division and in his loyalty to those whom he 
loved and admired. Those who in turn loved and 
admired him cun not understand the necessity for his 
removal. Science in general Avill miss him sorely. 

L. Sx Palmer 

tlKIVERSITY OF MINNESOTA 


RECENT DEATHS 

Dr. Sigismuno Schulz Goldwatkr^ commisaioner 
of hospitals of New York City from 1934 to 1940, m 
authority on the construction and administration of 
hospitals, died on October 23 at the age of sixty-nine 
years. 

Propessor Robert Wilcox Saylks^ since 1907 
curator of the Geologic Museum of Harvard Univer- 
sity, died on October 23. He was sixty-four years old. 

Dk. Albert Hassall, bibliographer and formerly 
assistant chief of the Zoological Division, U. S. Bureau 
of Animal Industry, died on September 18 at the age 
of eighty-one years. 

Db. George Gerald Henderson, emeritus professor 
of chemistry of the University of Glasgow, died on 
September 28 at the age of eighty years. 


SCIENTIFIC EVENTS 


THE JAMES F. LINCOLN ARC WELDING 
FOUNDATION 

The James F. Lincoln Arc Welding Foundation, 
Cleveland, Ohio, for two und a half years has been 
carrying on its second industrial study on arc weld- 
ing, for which 408 awards amounting to $200,000 have 
been made. 

Results of the study show that the war industries 
have only begun to gain the benefits of modern arc 
welding; that further application of the welding 
process will cut expenses by hundreds of millions of 
dollars from the United Nations* war bill and will 
cut by 30 per cent, the time required to produce ships 
and planes. Arc welding will save an average of 300 
pounds out of every ton of steel going into war pro- 
duction. 

Papers were submitted from 46 of the 48 states, by 
engineers, designers, architects, maintenance men and 
executives throughout the industrial field. Altogether, 
408 awards were made to 458 recipients. The studies 
for which the awards were made, according to a letter 
from Dr. E. E. Dreese, head of the department of 
engineering of the Ohio State University, chairman 
of the Jury of Award, indicated that 

the figures, based on representative products and struc* 
tures, show a possible annual cost saving of $1,826,000,000. 
This includes 7,000,000 tons of steel valued at $271,000,000 
and 153,000,000 man-hours of labor. This $271,000,000 
is a conservative figure calculated at base prices of $34 
per ton for billets and slabs and $42 for plate. 

One representative study in the Progress Program re- 
ported that caissons under construction and projected for 
naval drydocks can be built by arc welding in one third 
1pm ^me, at a saving of 9,000 tons of steel, $3,640,000 in 


cost, also allowing armor plating for bomb protection with 
no more steel tonnage than older construction. 

Another study reported that arc welding of propeller 
blades alone would save the aircraft industry $50,000,000 
annually. 

Conservative estimates, based on the reports, indicate 
an annual saving of $100,000,000 in the vast machinery- 
manufacturing industry which is vital to our national 
security in war-time and indispensable to our way of life 
in times of peace. 

Members of the Jury of Award were: Dr. Dreese, 
chairman; Assistant Professor R. W. Ahlquist, electrical 
engineering department, the Iowa State College; Asso- 
ciate Professor Paul Andersen, civil engineering depart- 
ment, the University of Minnesota; Professor Allison 
Butts, electrometallurgy department, Lehigh University; 
Professor R. L. Dowdell, metallography department, the 
University of Minnesota ; R. G. Dukes, dean of the Gradu- 
ate School, Purdue University; Professor Herbert B. 
Dwight, electrical engineering department, the Massa- 
chusetts Institute of Technology; Assistant Professor 
Fulton Holtby, foundry practice, the University of Min- 
nesota; Professor C. A. Koepko, mechanical engineering 
department, the University of Minnesota; Professor 
Arthur F. Mocconochie, mechanical engineering depart- 
ment, the University of Virginia; O. W. Muckenhim, 
instructor of electrical engineering, the University of 
Minnesota; C. T. Morris, head of civil engineering, the 
Ohio State University; J. B. Taylor, head of the depart- 
ment of accounting, the Ohio State University; L, F. 
Van Hagan, chairman of the civil engineering depart- 
ment, the University of Wisconsin; Professor Chilton A. 
Wright, civil engineering department, Polytechnic Insti- 
tute of Brooklyn. 

Tlifi three principal awards were : 

$13,700, First Grand Award, Captain 0, A. Trexel and 
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A. Aialrikia]i, director of planning and design and design* 
ix^ engineer, respectively, Bureau of Yards and Docks, 
Navy Department, Washington, D. 0.: Caissons for naval 
dry docks. Net savings for arc- welded caissons built and 
under contract $1,652,000. Savings on projected con- 
etruction in the immediate future $3,540,000. Savings in 
eteel (projects built 4,200 tons) and (caissons projected) 
9,000 tons. 

$11,200, Second Grand Award, John L. Miller, chief 
metallurgist, Gun -Mount Division, The Firestone Tire and 
Bubbor Company, Akron, Ohio : Welding the 40ram Bofors 
anti-aircraft gun and how various ports were changed 
from riveted to welded design. Coat per chassis, welded, 
was $76.80 less than riveted construction. The total sav- 
ing with 35,000 units is estimated at $6,000,000. 

$8,700, Third Grand Award, H. Thomasaon, welding 
engineer, Canadian Westinghouse Company Limited, 
Hamilton, Ontario: A new type of large mercury-arc 
rectifier, called ignitron, which requires extremely high 
vacuum. On a number of items, an average of 47 per 
cent, was saved in cost by using are welding instead of 
an alternate construction. This amounted to $63,000 per 
year for the company, which, at the same rate, would be 
$166,000 for the industry. 

THE CONSERVATION OF FISHERIES IN THE 
GREAT LAKES 

The International Board of Inquiry of the United 
States and Canada which has studied for two years 
the conservation of fisheries in the Groat Lakes, ac- 
cording to a special dispatch to The New York Times, 
recommended on October 20 that, based on the results 
of common studies of these fisheries, regulations for 
their management be formulated and tested by u joint 
agency of the two countries. The recommendations 
are as follows : 

1. That there be common investigation of the fisheries 
of the Great Lakes. 

2. That, in so far as investigation shows fisheries to be 
dependent upon a common stock or to have the same con- 
ditions, regulations for management of these fisheries be 
formulated and tested by a common or joint agency. 

3. That where investigations are not conclusive such 
common regulations bo applied and the results therefrom 
carefully determined until there is adequate proof of their 
effectiveness for the purpose. 

4. That the attention of the agencies concerned be 
drawn to the need (a) for accurate statistics of the take 
and of the fishing effort, (b) for separate statistics for 
each species of fish and (c) for separate statistics for 
each of such districts as may be defined in common agree- 
ment. 

6. That thorough tests be made of the effectiveness of 
planting fish in a lake or lakes in order to determine 
whether the present planting of fish should or should not 
be continued or altered. 

In a supplemental report the United States members 
suggest a form of agreement which would vest control 
in established agendes in Canada and the United 


States, with regfulation handled through the concur^ 
rent action of federal and state governments. 

Members of the board were Herbert R. GkiUagher, 
chairman, assistant director, Council of State Govern- 
ments, Chicago; A. G. Huntsman, consulting director, 
Fisheries Research Board of Canada, Toronto; John 
Van Oosten, United States Fish and Wild Life Ser- 
vice, Ann Arbor, Mich., and D. J. Taylor, deputy 
minister, Game and Fisheries Department, Toronto. 

The establishment of the board grew out of a series 
of interstate and international conferences during the 
past few years by the Council on State Governments 
for the conservation of the Great Lakes fisheries. The 
problem of conserving the fisheries had also long en- 
gaged the attention of the Governments of Canada 
and the United States, the Province of Ontario and 
the States bordering on the Great Lake.s. The produc- 
tion of some species of Great Lakes fish had reached 
low levels. 

BIOLOGICAL ABSTRACTS 

Biological Abstracts announces the establishment 
of a seventh section, which will be devoted to “Spe- 
cially Assembled Abstracts of Food and Nutrition 
Research” to be initiated in January, 1943, This sec- 
tion will consist of an assembly and reprinting of all 
abstracts that deal with human and animal nutrition 
and metabolism, vitamins, diet and diet-deficiency dis- 
eases, food composition and values, food processing 
and food microbiology, beverages, storage and conser- 
vation of foods, food spoilage, in short, all biological 
literature that pertains to foods and nutrition. 

Biological Abstracts has covered this literature ever 
since its establishment in 1926. In previous volumes 
abstracts pertaining to foods and nutrition have been 
dispersed throughout the entire volume, hence those 
whose special interests lay in the foods-nutrition field 
were able to obtain them only through the purchase 
of the five original sections. The segregation of the 
foods and nutrition abstracts in the new section will 
provide an abstracting service at greatly reduced 
cost. 

Every possible effort is being made to cover the 
literature completely. Efforts to obtain abstracts of 
publications from continental Europe, now mostly un- 
available to workers in this country, are continuing. 
In spite of the restrictions affecting the diffusion of 
research information occasioned by the war more 
than 1,700 periodicals in the biological field are being 
abstracted. The new section wiU therefore from the 
beginning afford practieally a complete survey of the 
literature. 

Each volume will consist of ten isanes; snbscribefs 
will receive the index to the complete edition of JSlio- 
logical AhBtracts. Inquiriee should be addvesied to 
Biological AbstretciM^ yntversify of Penni^kanki 
Pbiladdpbia, Pa. , ^ ; 
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THOPICAL MEDICXHB AT TULANE 
UNIVERSITY 

It ifl reported in the Journal of the American Medi- 
cal Association that twelve Latin American physicians 
joined the course in tropical medicine at Tulane Uni- 
versity of Louisiana School of Medicine, New Orleans, 
in September under fellowships financed by the Amer- 
ican Foundation for Tropical Medicine, They are 
Drs. M. Sanchez Basseres, Brazil j M, A. Cardenas, 
Chile; Benjamin Mera, Colombia; Alejandro Gon- 
zalez L., Costa Rica; Gilborto Gomez R., Dominican 
Republic; Alfonso Marchan, Ecuador; Jose Pacas M., 
El Salvador; Jose Bustos, Mexico; Silvestre Lopez 
Portillo, Mexico; Curios Calera M., Panama; Jorge 
Clavier, Venezuela, and Tulio Briceno, Venezuela. 
Dr, L, Everard Napier, director of the Calcutta School 
of Tropical Medicine and editor of the Indian Medical 
Gazette, recently accepted a visiting professorship in 
the department of tropical medicine and is expected 
to join the staff early in 1943. During the past spring 
and early summer the staff gave intensive night 
courses in tropical medicine to physicians in the mili- 
tary forces stationed in New Orleans. Dr. Ernest C. 
Faust, head of the division and director of laboratories 
of tropical medicine and consultant to the Secretary 
of War on tropical diseases and on epidemic diseases, 
lectures every two months at the Army Medical School, 
Washington. Drs. Faust and Joseph S. D ^Antoni, 
assistant professor in the department, are collaborat- 
ing with the division of medical sciences of the Na- 
tioziai Research Council in lecturing on tropical medi- 
cine at medical schools in the East and North during 
October and November, In 1941 the General Educa- 
tion Board of the Rockefeller Foundation gave 
$200,000 to enlarge the personnel of the department 
and to plan for a more permanent teaching program 
fqr undergraduate and postgraduate work in the field. 
Since 1940 the American Foundation for Tropical 
Medicine has provided an annual sum of $9,000 for 
postgraduate teaching, particularly for a special in- 
tensive course for Latin American physicians. This 
year two fellowship grants have been made available 
for North American physicians by the Lambert Phar- 
macol Company, St. Louis, and the Winthrop Chemi- 
cal Company, New York. Since 1940 the Eli Lilly 
Company has provided a yearly grant of $6,000 for 
unrestricted research carried out under the auspices 
of the department. Under the program the physician 
receives intensive training both in laboratory and in 
clinical tropical medicine in addition to review work 
in the general field of medicine ; additional training is 
provided by special guest lecturers who are experts 
in iheir respective fields. 

THE NATIONAL CHEMICAL EXPOSITION 
Nafietnal Chemical Exporition and Industrisl 


Chemical Conference, the second to be sponsored by 
the Chicago Section of the American Chemical So- 
ciety, will be held from November 24 to 29 in the Hotel 
Sherman, Chicago. 

Professor G. L. Clark, of the department of chem- 
istry of the University of Illinois, is chairman of a 
committee which has arranged for a symposium of 
electron microscopists. Preceding the symposium 
there will be an address on Thursday evening, Novem- 
ber 26, by Dr. W. K. Zworykin, associate director of 
the Research Laboratories of the RCA Manufacturing 
Company, at Camden, N, J., on “The Electron Micro- 
scope in Relation to Chemical Research.'^ In addi- 
tion to a display of one of the microscopes in opera- 
tion, a hundred or more photographic prints of some 
of the best micrographs will be exhibited, 

A group of members of the Chicago Section has 
been working with S. Donald Perlman, executive 
chemical director of the salvage section of the War 
Production Board, in planning an exhibit to further 
its campaign to salvage essential chemicals. 

Special exhibits will illustrate what has been ac- 
complished in providing substitutes and alternates 
for critical materials in which there is a shortage. A 
display is being prepared by Dr. Harrison E. Howe, 
of “Successful Alternates and Substitutes.’^ W. J. 
Murphy is arranging for an exhibit of “New Chemi- 
cals.” The committee in charge of industrial movies 
has arranged for a continuous program. 

More than a hundred exhibitors have been assigned 
space. The exhibit will be approximately twice as 
large in floor space as the first exposition in 1940, 
Originally set for the Stevens Hotel, a shift to the 
Hotel Sherman was necessitated by the acquisition of 
the Stevens by the U. S. Army. 

Technical sessions have been arranged for Wednes- 
day afternoon, November 25; Thursday evening, 
November 26; Friday morning, afternoon and eve- 
ning, November 27, and Saturday afternoon, Novem- 
ber 28. The program is timed to afford those who 
wish to hear the discussions in which they are inter- 
ested ample opportunity also to view the exhibit. 

THE AMERICAN MATHEMATICAL SOCIETY 

The three hundred and ninety-first meeting of the 
American Mathematical Society will be held at the 
University of Notre Dame on November 27 and 28, 
in connection with the centennial celebration of the 
university. Sessions for the reading of contributed 
papers will be held on Friday afternoon and Satur- 
day morning. In connection with this meeting, the 
University of Notre Dame will hold its annual Mathe- 
matioal Symposium, the subject being ^'Modern Sta- 
tistics.’^ At this symposium, Professors Jerzy Ney- 
man, of the University of Califomia, and Abraham 



400 


SCIENCE 


Voi^ 96, No. 2496 


Wald, of Columbia University, will each give two 
lectures.' The titles of the lectures by Professor Ney- 
man are “Theory of Confidence Intervals” and “On 
a Class of Tests Equivalent in the Limit to the Likeli- 
hood Ratio Tests,” and of Professor Wald are "Out- 
line of a General Theory of Statistical Inference” and 
“Asymptotic Properties of the Likelihood Ratio 
Tests.” 

The previous meeting of the society was held in 
New York City on October 30 and 31. On Friday 
morning, members were invited to attend a symposium 
of the Optical Society of America of invited papers 
on “Optical Instruments.” In the afternoon, there 


was a symposium with the Optical Society of America 
on “Mathematics in the Field of Optics,” with ad- 
dresses by Professor J. L. Synge, of the University 
of Toronto; Ur. S. Q. Duntley, of the Massachusetts 
Institute of Technology; Dr. R. C. Jones, of the Bell 
Telephone Laboratories, and Professor Parry Moon, 
of the Massachusetts Institute of Technology. On 
Saturday, the sessions for contributed papers were 
held at Columbia University. In the afternoon, Pro- 
fessor Salomon Bochner, of Princeton University, 
delivered an address, by invitation of the program 
committee, on “Continuation of Analytic Functions 
in Several Variables.” 


SCIENTIFIC NOTES AND NEWS 


A SYMPOSIUM on “The Physical and Chemical Or- 
ganization of the Cytoplasm” will be held at the 
University of Chicago on November 13 in celebration 
of the seventy-fifth birthday of Professor R. R. 
Benslc}". During the pa.st ten years Dr. Bensley 
has separated a number of cytoplasmic constituents 
from the cytoplasm and subjected them to chemical 
analysis. He was for over thirty years director of the 
Hull Laboratory of Anatomy at the University of 
Chicago, and these pioneering studies on cytoplasm 
have been made in the ten years since his retirement. 

At the Richmond meeting of the Southern Medical 
Association, held on November 10, 11 and 12, the re- 
search medal of the association will be presented to 
Dr. Perrin H. Long, professor of preventive medicine 
at the Jcthns Hopkins University School of Medicine, 
“in recognition of his outstanding contributions to the 
knowledge of bacteriology and chemotherapy.” 

Dr. C. Victor Viqnes, dean emeritus of the School 
of Dentistry of Loyola University, was honored re- 
cently by the dentists of New Orleans with a formal 
dinner in recognition of his fifty years of service to 
dental education and to the dental profession. 

Dr. Walter H. Snell, chairman of the department 
of botany of Brown University, has been appointed 
Stephen T. Olney professor of botany. 

Professor W. Lawrence Faith, of the Kansas 
State College, Manhattan, has been appointed pro- 
fessor of chemical engineering and head of the de- 
partment at the State University of Iowa. 

Alfred Tarski, the Polish mathematician and logi- 
cian, formerly of the University of Warsaw, has 
joined the faculty of the University of California at 
Berkeley for the duration of the war. Dr. Tarski 
holds a Guggenheim fellowship, but prefers a post 
where he can oontinuo teaching. He came' to the 
United States in 1939 to attend a luathematical con- 


gress and to lecture at Harvard University. War 
conditions made it impossible for him to return to 
Poland. lie has therefore decided to become n citizen 
of this country. 

Dr. William Crocker, managing director of the 
Boyce Thompson Institute for Plant Research, Inc., 
Yonkers, N. Y., will spend the winter quarter, from 
January to March, 1943, at the University of Wash- 
ington, as Walker- Ames visiting professor. He will 
give a series of ten lectures on “Special Chapters in 
Plant Physiology,” dealing with several projects de- 
veloped at the institute during the last eighteen years. 
He will also give several popular lectures and conduct 
a seminar in botany. 

Dr. Matilda M. Brooks, research associate in biol- 
ogy at the University of California at Berkeley, has 
received the Grace Lavayea Fellowship of the Kappa 
Alpha Theta National Fraternity for the year 1942- 
1943, and also a grant-in-aid for research from the 
same source. , 

De. R. Adams Dutcher, head of the department 
of agricultural and biological chemistry at the Penn- 
sylvania State College, has been appointed a member 
of a sub-committee of the Food and Nutrition Board 
of the National Research Council. 

Dr. E. R, Gilliland, professor of chemical engi- 
neering at the Massachusetts Institute of Technology, 
and Ray P. Dinsmore, of the Goodyear Tire and Rub- 
ber Company, Akron, Ohio, are among the consultants 
appointed by the rubber director, William M. Jeffers, 
to study the technical aspects of the program. 

Dr. Ned H. Dearborn, dean of the division of gen- 
eral education of New York University, has been 
named executive vice-president and managing director 
of the National Safety Council, succeeding W. H. 
Cameron, who is retiring after serving for almost 
thirty years as managing director. Dr. Dearborn win 
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direct the greatly expanded war-time program now 
being conducted by the council. 

Dr. Eowaep B. RogbrS; acting ansistant couimm- 
sioner for medical adminifitration of the New York 
State Department of Health, Albany, has been ap- 
pointed director of the Office of War Nutrition Service 
of the New York State War Council. He will direct 
the work of all the departments and agencies that are 
concerned with problems related to nutrition. Dr. 
Alvin A. Florin, Woodmere, assistant district health 
officer, has been appointed assistant to Dr. Rogers, 

Dr. C. H. Graves, assistant professor of mathe- 
matics at the Pennsylvania State College, has leave of 
absence to enable him to serve as associate educational 
statistician in the Federal Security Agency, Office of 
Education, Washington, D. C. 

Dr. D. K. TREssiiER, head of the division of chem- 
istry of the New York State Agricultural Experiment 
Station at Geneva, has presented his resignation, 
effective in January, to accept a position Avith the 
General Electric Company at Bridgeport, Conn. He 
will conduct research in the field of food refrigeration. 

Dr. Frank E. Egler, assistant professor of forest 
botany at the New York State College of Forestry, 
Syracuse, N. Y., has been appointed the first director 
of the newly established Experiment Station of the 
Chicle Development Company, with business offices 
at 500 Fifth Avenue, New York, N. Y., and field head- 
quarters at Honey Camp, British Honduras, Central 
America. The Chicle Development Company is the 
Latin American subsidiary of the Beech-Nut Packing 
Company and the American Chicle Company. Dr, 
Egler maintains his affiliation with the New York 
State College of Forestry. 

Db. M. Don Clawson, director of dental education 
at Mehqrry Medical College, who has served twelve 
years in the Near East, has been placed at the head 
of a mission to the Near East sponsored by the 
American Dental Association. The commission will 
make a survey in that area of the dental needs of the 
United Nations. 

Db, Ebnkst Cabboll Faust, president of the 
American Society of Tropical Medicine, which meets 
at Richmond conjointly with the Southern Medical 
Association, will deliver the presidential address at 
the luncheon of the society on November 11. He will 
speak on ^^Horizons of American Tropical Medicine.” 
The address of Dr. Herbert C. Clark, president of the 
American Academy of Tropical Medicine, will be 
given in the evening at the dinner of the academy. 
Hia subject will be "Some Impressions of Medical 
Practice in the Tropics.” 

Ths third Alvarenga Prize Lecture was delivered 


before the College of Physicians of Philadelphia and 
the Philadelphia County Medical Society on October 
14 by Dr. Edwin J. Cohn, professor of biologic chem- 
istry and head of the department of the Harvard Med- 
ical School. His subject was "The Plasina Proteins: 
Their Properties and Functions.” 

Dr. J. C. Drummond, scientific adviser to the 
British Ministry of Food, delivered the Harben Lec- 
tures for 1942 at the Royal Institute of Public Health 
and Hygiene, London, on October 26, 27 and 28. His 
subject was "Problems of War-time Nutrition.” 

Dr. R. M. Txtlor, of the Rockefeller Foundation 
and the head of the virus department of the National 
Department of Hygiene, recently lectured on in- 
fluenza at the Academia Nacional de Medicina of 
Buenos Aires. 

Because of the war and the attendant difficulties, 
bringing increased burdens upon the membership of 
the Mineralogical Society of America, together with 
the difficulties of travel and arranging accommoda- 
tions, the council of the society has voted to cancel 
the meeting originally scheduled for Ottawa from 
December 29 to 31. Abstracts of papers to be pub- 
lished will be received as usual, but publication of the 
official program for the annual meeting will be omitted 
this year. Abstracts submitted will be published in 
the March issue of the Journal, together with the re- 
X)ort on the affairs of the society for 1942. 

The dedication of the Mineral Industries Building 
of West Virginia University was attended by five 
hundred delegates and visitors from the state and 
from neighboring states. The first day, October 16, 
was devoted to registration and general meetings and 
the second to divisional meetings. 

The industrial chemical investigations of the Re- 
gional Soybean Industrial Products Laboratory of the 
U. S. Department of Agriculture have been trans- 
ferred from the University of Illinois to the Northern 
Regional Research Laboratory at Peoria, leaving at 
the university only an agronomic laboratory and oil, 
meal, engineering and analytical units. Dr. T, H, 
Hopper, director of the laboratory, has been ap- 
pointed cliief of the analytical and physical chemical 
division of the Southern Regional Research Labora- 
tory at New Orleans. 

The Committee on Public Health Relations of the 
New York Academy of Medicine has made a report 
on oxygen therapy, a method of treatment which is 
growing in importance and in scope of application. 
It urges in eight recommendations that certain stand- 
ards and regulations be adopted on the medical pro- 
cedures to be followed and on the equipment to be 
used. 
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The Parmly Foundation for research in hearing 
has been established at the Illinois Institute of Tech- 
nology with an endowment of $300,000 by the late 
Samuel P. Parmly, Jr., who, though deaf, was a suc- 
cessful and well-known Chicago business man. The 
foundation will concentrate on the physics of hearing 
and will cooperate with the oiedical profession in 
studying other aspects of the problem involved. 

Acoobding to an announcement appearing in the 
daily press, the Swedish-American News Exchange 
was infornjed on October 16 from Stockholm that the 
Nobel Prizes would not be awarded this year. The 
pris&es have not been awarded since 1939. 

The American Staiidards Association recently an- 


nounced approval as American standards uf twenty- 
three standards and specifications developed by the 
American Society for Testing Materials. All are of 
considerable interest to manufacturers and purchasers 
in the mechanical industries. Seven deal with 
wrought-iron and wrought-steel pipe and tubing; 
twelve cover specifications for testing materials for 
boilers, pressure vessels, fianges and boltings, locomo- 
tives, etc.; two cover malleable iron castings and 
cupola malleable iron and two deal with fabricated 
steel bars and welded steel wire fabric for concrete 
reinforcing. These twelve specifications cover mate- 
rials for boilers, pressure vessels, fianges, locomotives, 
etc. 


DISCUSSION 


DEFORMATION OF ROCK STRATA BY 
EXPLOSIONS 

The greatest natural explosions produced on earth 
are due to the fall of giant meteorites and to volcanic 
explosions. Those of the first sort produce meteorite 
craters, those of the second calderas. Craters of both 
origins may be so nearly alike that surface configura- 
tion offers no sure criterion for their differentiation. 
Effects of the two types of explosions on the bed-rock 
are however quite unlike. Meteoric explosions may 
produce intense deformation in rock layers beneath 
and adjacent to craters; volcanic explosions produce 
little or no such deformation. 

Examples to support this are found not far apart 
in Arizona, The famous ‘^Meteor Crater,^' 4,000 feet 
across and 600 feet deep, records the impact and 
explosion of a giant meteorite, fragments of which 
were blown by the thousands over the surrounding 
plains. Sedimentary rocks exposed in the walls of 
the crater are tilted radially away from the center, 
and variation in the dips around the periphery defines 
a bilateral structural symmetry.^ The brecciated wall 
rocks are broken by radial faults. 

Evidences for violent volcanic explosions attended 
by eruption of lava and fragmental materials are 
found in the Hopi Buttes area in northeastern Ari- 
zona.* Some of the calderas thus formed were the 
size of Meteor Crater. Many have been deeply 
eroded, so that the structure of the underlying and 
adjacent bed-rock is displayed. Hack, who has 
studied and mapped these features in admirable de- 
tail, states that in no example was the bed-rock 
deformed as a result of the explosions. 

From comparison of meteorite craters with vol- 
canic calderas, it may be concluded that sudden de- 

» D. M. Barringer, JProe, Acad* Nat 8ci. ^Philadelphia* 
67: 861-^66; 66: SSfi-seS. 

* J. T. Hack, Bull, QeoU Boc, 68: 385-872. 


formation of bed-rock by flexing and faulting is 
characteristic only of explosion craters of the first 
type. 

No one knows by direct observation how a dissected 
meteorite crater might appear or what types of struc- 
tures would be revealed by deep erosion. However, 
the excavations at Odessa Meteorite Crater in Texas 
have shown that the rim rocks are folded and faulted 
and that deformation is highly localized around the 
periphery.® Generalizing from this observation and 
from the fact that fractured rim rocks of meteorite 
craters are usually elevated so as to dip away from 
the center in all directions, the type of structure to 
be expected beneath a large meteorite crater would 
consist of a central dome flanked by folds and broken 
by faults and joints. 

Structures of this general pattern have long been 
known, and it is highly improbable that some of them 
can ever be accounted for in terms of stresses 
originating within the earth. Examples are the 
Flynn Creek structure of Tennessee,* formed during 
the Paleozoic, the Sierra Madera dome of western 
Texas,® formed between Permian and Cretaceous 
time, and several of the domical structures that 
Bucher® has called "cryptovolcanio.^' 

Presumably meteorites have been falling since the 
beginning of geologic time, and it would be strange 
indeed if the lithosphere did not somewhere bear the 
scars of their impact and explosion.^ The structures 

8 £. H. Bellards and G. Evans, znimeographed dreulir 
dated September 1, 1941, Bur, Been, Gm,, Universiiy ol 
Texas. 

4 0. W. Wilson and K. K. Bom, Jam, Ged,, 44: SiCk 
835. 

. B P. B. IGng, CTiUv. Teaas BuU,, BOSS: 128-128. 

«W. H. Bucher, Bent. 16th Intemat. Geob Cong., n. 
1055-1083. ‘ 

f J. J>, Boon and C. ,C. Albritt^ FUU gad 
6; X-0, 58-44; 6i 44-64. 
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noted above and others like them are more likely to 
have been formed as a result of the lateral escape of 
earthly material in front of a downward plunging 
giant meteorite and the rebound that followed its 
impact* 

J. D. Boon 

C. C. Albriojton, Je. 

SOUTBKEN MKTKODIST UnIVEESITY, 

DxhUASt Texas 

THE NON-UTILIZATION OF LACTIC ACID 
BY THE LACTATING MAMMARY 
GLAND 

It was first reported by Graham,^ working with 
goats, that the lactating mammary gland utilised 
lactic acid. This was apparently confirmed by Shaw, 
Boyd and Petersen^ on lactating cows. Both studies 
were based on the decrease in blood lactiisacid in the 
passage of the blood through the mammary gland. 
More recently a criterion of the excitability of the 
animal was made available by the finding,^ based on 
hemoglobin values, that any disturbance of the animal 
was invariably reflected in a considerable change in 
the concentration of the blood traversing the gland; 
whereas in the quiet animal there were little or no 
detectable blood concentration changes. 

This report deals with a re-examination of the role 
of blood lactic acid in milk secretion based on arterio- 
venous differences of the lactic acid of blood in its 
passage through the mammary gland. Lactic acid was 
determined by a modification of the method of Barker 
and Summerson.* In 17 experiments in which the 
concentration of the blood traversing the mammary 
gland was less than 0.5 per cent, and the animals 
showed no apparent excitation, there was a mean 
arteriovenous lactic acid difference of only 0,52 mg. 
per cent. The standard error being 0.32, the differ- 
ence is not significant. In 17 experiments, in which 
the blood concentration in the gland exceeded 0.5 per 
cent, and the animals were obviously excited, there 
was an apparent utilization of 2.4 mg. per cent, of 
lactic acid. The standard error of 0.70 demonstrates 
tiiat this diffeirenoe is highly significant and indicates 
that the reported utilization of lactic acid by the 
active gland was only an apparent utilization due to 
excitation. 

The mean of the arterial lactic add values of the 
animals in the excited group was 10.1 mg per cent.; 
whereas that of the quiet group was only 7.3 mg per 
cent It is believed that the apparent utilization with 

vW. |L GrotUun, Jr., Jour. Biol Chm., 122; 1, 1937. 

* J. 0. Sltow, w. L. Boyd and W. B. Petersen, Proo. 
Sod. Biol and Mod,, 38; 579, 1938. 

>J* a Bhaw and W. E. Petersen, Proo. See, Biol and 
HeAf 42: 220/ 1939. 

end vr. H. Summerson, Jour. Biol Chem., 
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excitation is due to a sudden concentration of laotie 
acid in the blood in which there is a diffusion of lactic 
acid into the glandular tissue, resulting in a tempo- 
rary disproportion in the lactic acid concentration of 
the blood passing through the gland. This is further 
substantiated by experiments on both cows and goats 
under nembutal anesthesia. Arteriovenous samples 
drawn 10 to 15 minutes after placing the animals 
under anesthesia, at which time the blood lactic add 
was still high due to excitation, showed an apparent 
utilization of from 2.6 to 7.7 mg per cent, of lactic 
acid. Samples drawn after the animals were under 
anesthesia 30 to 45 minutes, at which time the blood 
lactic acid approached normal, showed no utilization. 
It is concluded that the lactating mammary gland does 
not normally utilize blood lactic acid. A more exten- 
sive account of this work will be published soon. 

Ross C. POWKLL, Jb. 

J. C. Shaw 

Department op Dairy Industry, 

Stores Agricultural Experiment Station 

AN ENDORSEMENT OF THE USE OF 
GENERIC NAMES AS COMMON 
NOUNS 

Certain advantages in the use of generic names as 
common nouns, when the species is clearly understood, 
were discussed recently by Dr. 8. 0. Mast (Soienok, 
96 : 252, 1942) ; the use of *'some paramecia*^ in- 
stead of ^‘some spociraens of Paramecium^^ or ^^some 
Paramecium," The second phrase, as Dr. Mast points 
out, comes to be burdensome and repetitious; the 
third, as he explains, involves a grammatical error 
and a taxonomic invalidity, in that there is and can 
be only one Paramecium " namely, the single pro- 
tozoan genus Paramecium, 

In spite of the advantages cited — economy of 
printed space, avoidance of burdensome phraseology 
and elimination of grammatical inaccuracies — some 
authors and editors are distinctly reluctant to use 
generic names as common nouns. As an extreme case 
of such reluctance I may mention a personal experi- 
ence. A paper that I submitted to a British journal 
was adjudged unacceptable because of my use of the 
expressions **an amoeba” and “the amoebae.” Only 
upon the capitalization of the initial letter of 
“amoeba” and “amoebae” was the paper accepted, 
although “amoeba,” with plural “amoebae” or 
“amoebas,” is recognized as a common noun in the 
Oxford Dictionary, and hence there is no need to 
capitalize it 

In my work on Didinium and other protozoan 
genera, I have consistently used the generic name as 
a common noun, preferring in the interest of brevity 
“ten didinia” to “ten specimens of Didinium/* and 
in the iateiipest of grammar the oonstruetions “ton 
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didinia” and “the didinia were” to “ten Didinium^* 
and “the Didinium were.” Nevertheless, expressions 
identical in fonu to the last-mentioned two are to be 
found in current protozoological literature. 

Actually, there is nothing new or radical in the use 
of generic names as common nouns. The practice is 
adequately supported by the authority that precedent 
invariably confers. For example, the following are 
some common animal names (hence common nouns) 
that are accepted in Webster^s New International 
Dictionary, second edition : alligator, amoeba, arbacia, 
bison, hippoptitamus, parameeium, rhinoceros and 
stentor. Yet each of these common names becomes 
a generic name when written with a capital initial 
letter and preferably italicized, though editorial prac- 
tice varies with reference to italics; in other words, 
each is a generic name used as a common noun. In 


the plant world cases are even more numerous because 
of the wide popular interest in gardening and horti- 
culture; e.g,, acacia, chrysanthemum, geranium, nar- 
cissus, rudbeckia and rhododendron. In the use of 
these and similar common names in scientific writings, 
it is merely necessary for the author to make clear 
what species is under consideration. 

In view of the convenience which the practice em- 
bodies and the sanction which precedent has already 
conferred on it with reference to many of the more 
widely known animals and plants, there seems to be 
no logical reason for investigators and editors to look 
with disfavor on an author’s judicious use of a generic 
name as a common noun. 

C. I), Bebbs 

Wilson Zoological Laboratoby, 

University or North Carolina 


SCIENTIFIC BOOKS 


APPLIED MATHEMATICS 

Operational Methods in Applied Mathematics, By 
H. S. Carslaw and J. C. Jaeger. Oxford: Claren- 
don Press. 1941. 

The title of this book might give a better indication 
of its contents if the words “Avoidance of” were pre- 
fixed thereto. For, the outstanding virtue of the book 
is that it dispels the mysticism formerly attached to 
the so-called operational calculus. After a brief in- 
troductory chapter tracing the historical development 
of the subject and giving due recognition to Heaviside, 
the real originator of the method, no further use of 
operators as such appears. Thus the book serves to 
put the subject on a firm basis in such a clear and 
simple way that even a student who is not too familiar 
with mathematics can learn the technique and under- 
stand the underlying theory. 

The fundamental tool for the elimination of the 
operational method is the Laplace transform 

/ oo 

e-ptaf(i)dtf 

which “carries” the function a:(#) into its “transform” 
To solve an ordinary linear differential equa- 
tion with constant coefficients in the unknown function 
^(0 one transforms the equation by the above in- 
tegral, Due to the fact that the transform of the 
derivative x'{t) differs from px*{p) by a constant 
(which is determined by the boundary conditions) 
the differential equation is transformed into an alge- 
braic equation in a:* (p) . After solving this it remains 
only to discover the function a:(f) from its transform. 
In the first chapter this is done by use of a table of 
the simpler Laplace transforms. Verification of the 
validity of the process is left feJr a later chapter. 


Many examples and exercises are given so that the 
technique of the method can be thoroughly mastered. 

After several applications to physical problems the 
authors return in Chapter IV to the theory behind 
the method. With a minimum of the theory of the 
Laplace integral and the elements of the calculus of 
residues they show that the method always gives a 
solution in the linear case described above. Partial 
differential equations are next treated. Here the 
Laplace transform serves to reduce the number of 
variables by one. Thus a differential equation in two 
independent variables becomes an ordinary equation 
after the transformation. For partial equations no 
general validity theorem is established, but each solu- 
tion is verified directly. The remainder of the book 
consists of applications to heat conduction, hydro- 
dynamics, various electrical, mechanical and wave 
problems. 

The book strikes an excellent compromise between 
the rigor required in a mathematical text and the 
technical skill demanded by the engineering student. 
Ideals of precision are established by setting forth 
the foundations strictly. Then later verifications are 
left to the student who has caught the feeling for 
careful mathematical procedure. In this connection 
it might be in order to express regret that the difficult 
problem of the uniqueness of solutions is not at least 
mentioned. It is further to be deplored that in a book 
of this character there should be no mention of the 
Stieltjes integral. This integral is so obviously the 
correct tool for physical problems that it is difficult 
to understand why it has not found its way into 
physios texts. By its use the somewhat apologetic 
discussion of “impulsive functions” in Appendix HI 
could be replaced by something less distasteful to the 



OcwOBSE 30^ 1942 


SCIENCE 


405 


mathematician. This is rather a comment on the exist- 
ing dissemination of information about the Stieltjes 
integral rather than on the authors^ choice of material. 
For there has been an evident effort in this work to 


meet the student of applied mathematics on his own 
ground. 

David Vkbnok Widdbb 

Harvard TJniveesity 


SOCIETIES AND MEETINGS 


THE AMERICAN ASSOCIATION OF 
VARIABLE STAR OBSERVERS 

Herewith is presented the eleventh annual report 
of the Pickering Memorial astronomer and the re- 
corder of the American Association of Variable Star 
Observers. The past year, during most of which our 
own country has been involved in war, has, in spite 
of difficulties incidental to such conditions, been pro- 
ductive of results in the field of variable star obser- 
vations and the studies of the variables themselves. 
With the dec^rease in time occupied in the routine 
care of the somewhat smaller number of cJbservations 
which have been communicated, the recorder has been 
able to devote considerably more time to the Jong- 
planned statistical study of the variables — principally 
those of long period — which have for more than three 
decades been on the observing list of the association. 

Not only have the reports from foreign observers 
been necessarily fewer and smaller, but our own ob- 
servers have been fewer in number, as some of them 
have either joined the armed forces or have been 
engaged in other wartime activities. 

Among those who are known to be actively partici- 
pating in the armed services are Ensign C. B. Ford, 
formerly of Smith College; Private J. Russell Smith, 
formerly of Lubbock, Texas, and Captain A. T. Mur- 
phy, formerly of San Francisco, California. Foster 
1). Brunton, of Guam, is a prisoner of war, as is 
doubtless Father Depperman, in Manila. 

The library continues to be used to some extent. 
Acquisitions during the past year numbered 168, in- 
cluding 43 volumes and parts of volumes, besides 
numerous reprints. Gifts of eleven books have been 
made by H. B. Webb, Anton Kovar, E. U. Jones and 
the recorder. 

Slides: Again attention is called to the excellent col- 
lection of slides which is available for loan to mem- 
bers. It eould be used much more extensively. 

Telescopes : The three-inch telescope formerly 
owned by the late Sigmund K. Proctor has been 
donated by his mother, Mrs. Helene F. Proctor, as a 
memorial, and is now on loan to Mrs. Federer. 

Publications: The Bi-Monthly Bulletin continues to 
serve a useful purpose. Three numbers of Variable 
Comments have been issued : one deals with the 1941 
fall meeting, the report written by C. B. Ford; an- 
other contains the tenth annual report of the recorder; 
and the third covers the A.A.V.8.0. Get-together at 
New Haven in June, 1942, by Helen S. Federer. 

'Variable Star Notes'^ appear regularly in Poptdar 


Astronomy and as a Harvard reprint at the end of the 
year. The original observations appear in the Har- 
vard Annals, and Nos. 2, 3 and 4 of Volume 110 have 
been issued. Instead of containing the observations 
for each quarter separately, individual numbers now 
cover six months or more of observations. 

Side Activities: It is to be regretted that activities 
other than the regular variable star observing pro- 
gi’am have not received the attention which was given 
them in former years. Doubtless the war can be 
blamed for much of the seeming neglect of these 
phases of our work. The Nova search has dropped 
considerably and the photographic research has been 
practically nil. The work of the occulta tions com- 
mittee will be detailed by the chairman of that com- 
mittee. 

Professor Bobrovnikoff, of Perkins Observatory, 
Delaware, Ohio, hopes that members of the associa- 
tion will cooperate with him in the estimations of 
the brightness of comets. He has shown that some 
valuable cooperative work could be done by trained 
variable star observers. He is willing to give advice 
in this field of observing to all inquirers. 

Research Problems: The hope expressed by the 
recorder in his terUh report, that he would be able 
to start on a real campaign of the discussion of the 
long-period variables, has been fully realized. Dur- 
ing the past ten months he has discussed 250 variables. 
This has involved the handling of approximately 450,- 
000 observations covering, in general, the past twenty 
years. The discussion has included not only new 
derivations of the mean light curves, but also the final 
determination of dates of maximum and minimum — 
about 12,500 dates — as weU as the accumulation of an 
abundance of material for studying numerous corre- 
lations which pertain for the variables, especially the 
Mo stars. 

Results on a hundred of the variables have ap- 
peared in instalments of twenty-five each in Variable 
Star Notes for this year, together with diagrams of 
the light curves. 

The SS Cygni and R Coronae Borealis stars have 
been well observed. SU Tauri dropped to a deep 
minimum, and RY Sagittarii to a shallow minimum, 
according to recent reports. 

Annual Summary: Again, we must record a falling 
off jn the number of observations received during the 
year, a total of 33,090 observations as against 37,443 
for last year. Observations are meager for a f^w 
stars, especially the southern ones, but on the whole, 
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despite the smaller number of observations, the con- 
tinuity of the light curves has been well maintained. 

Cyrus F. Femald, of Wilton, Maine, again heads 
the list, with a total of 4,206 observations. He ob- 
served on 143 nights, and reports having spent 207 
actual hours at observing, an average of twenty stars 
per hour. This is a remarkable record, and well at- 
tests the value of having a finely mounted and prop- 
erly adjusted telescope — an S-inch Springfield re- 
flector — combined with considerable experience and 
plenty of enthusiasm. How much time Mr. Feruald 
spends in listing his reports would be of interest. 

In the 2,100 to 2,300 class are Holt, of Tucson, 
Ariz. ; deKock, of South Africa ; Cilley, of Lewisburg, 
W. Yu.; and Peltier, of Delphos, Ohio. In the 1,100 
to 1,800 chiss are Mrs. Kearons, and Messrs. Hart- 
mann, Jones and Chandra. 

Nine observers made between 500 and 1,000 esti- 
mates each, and eleven, between 200 and 500. These 
twenty-nine observers made 87 per cent, of all the 
observations, but the other 61 contributors, 13 per 
cent., have added materially to the cause. 

Special mention should be made of the interest 
shown by our Canadian observers. We now have five 
active contributors from that country, with a total of 
914 observations for the year. Our South African 
observers contributed 4,179 observations*, from India 
came 1,602, and from Mexico, 952, Australia, Argen- 
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tina and Japan contributed 372, 96 and 87, reapee* 
tively. Our 74 American observers accumulated a 
total of 24,888 observations. 

The eleven observers of the Milwaukee Astronomical 
Society contributed 1,618 observations ; the three from 
the Fall River, Mass., group, 2,630 ; and the three in 
Portland, Maine, 431. 

Personnel: Mrs. Helen S. Federer has acted as 
Pickering Memorial assistant throughout the year. 
She has acted as custodian of the records, plotting 
the observations and picking up discrepancies when 
they occurred, She has also looked after the corre- 
spondence and mailing out of Bulletins, Annals end 
so forth, thus allowing the recorder to spend much 
of his time on the discussion of the variables. 

When the million mark will be attained is still a 
question, but to date the American Association of 
Variable Star Observers has reached a grand total 
of 880,000 observations in the 31 years since it began 
its work. We must not permit the variables to go 
unobserved, even in these war-torn times; an ever- 
continuing history of the activities of our variables 
must be maintained, in so far us it is possible. But 
first and foremost must come the winning of this war, 
and the sooner the better for civilization and for 
science, 

Lkon Campbeli. 

Harvard OouiEGE Observatory 
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SPECIAL ARTICLES 


PIMELIC ACID, BIOTIN AND CERTAIN 
FUNGI 

Evidence that pimelic acid is utilized by the diph- 
theria bacillus for the synthesis of biotin has been 
presented by du Vigneaud, Dittnier, Hague and Long.' 
Eakin and Eakin® report that the synthesis of biotin 
by Aspert/iUus niger was increased by the addition 
to the medium of pimelic acid, and the effect was 
enhanced by cysteine or cystine. However, du Vig- 
neaud and associates found that pimelic acid did not 
replace biotin in its growth-stimulating effect on yeast. 
We have attempted without success to replace biotin 
with pimelic acid for thirteen fungi which suffer from 
a biotin deficiency. 

The following organisms were used in one series of 
experiments: Ceratostomella ipa #266, C. tps #438, 
(7. microspora, C\ montium, C, obscura, C. penicillata, 
C, pini, C. radicieola, Grostnannia serpens, Fusarium 
avenaceum, Neurospora sitophila 66.2 and N. tetra- 
spora 8 - 1 , None of these fungi makes more than 
slight growth on a mineral-dextrose medium contain- 

^ Vincent du Vigneaud, Karl Bittmer, Eleanor Hague 
and Barbara Long, Science, 96: 166, 167, 1942. 

3 Robert E. Bakin and Esther , A. *Ealdn, Science, 96: 
187, 188, 1942. 


ing asparagine and purified agar unless biotin is 
present. The addition of 0.05 g of biotin to a tube 
containing 8 ml of the basal medium permits luxuriant 
growth.^ 

Negative riBSults were obtained when the 0.05 g 
of biotin was replaced with 0.05 li g of pimelic acid. 
No benefit was observed when the quantity of pimelic 
acid was increased to 0.1 p g x>er tube containing 8 ml 
of medium. 

Sulfur is furnished in our basal medium as MgS 04 . 
The medium used for the cultivation of the diphtheria 
bacillus contained 2-cystine. Eakin and Eakin found 
that cysteine or cystine markedly increased the forma- 
tion of biotin by Aspergillus mger in the presence of 
pimelic acid. However, none of the twelve fungi 
listed above grew when 0.1 h g of pimelic acid and 
1 mg of 2-cystine, 0.1 ji g of pimelic acid and 1 mg 
of glutathione or 0.1 P g of pimelic acid and 1 mg of 
methionine were added to the basal medium instead 
of biotin. Excellent growth was obtained when the 
, pimelic acid in the above media was replaced by 

3 Some of these ftmgi mast be simplied also with tbia* 
mine or pyridoxlne or with both vltimbis in addition to 
biotin. 
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0,1 1 ' of biotin methyl ester, whieh shows that the 

failure to grow in the tubes containing the pimelic 
acid was because the pimelic acid did not replace 
biotin, not because the medium was injurious; du 
Vigneaud and associates obtained maximum growth 
of the diphtheria bacillus under their experimental 
conditions with 1.5 n g of pimelic acid, and a marked 
effect with 0,05 or 0,1 fi g, Eakin and Eakin, how- 
ever, used as much as 1 rag of pimelic acid per culture, 
and report that 20 m- g per 12 ml culture gave maxi- 
mum results. We obtained no growth from the addi- 
tion per tube of the basal medium 0.1 ing of pimelic 
acid and 1 mg of Z-oystine, or 1 mg of pimelic acid 
and 1 mg of cystine. Growth was obtained when 
0.1 g g of biotin was added to these media, demon- 
strating that lack of growth in the media containing 
pimelic acid was because of insufficient biotin, or 
physiologically equivalent substances, and^ not because 
of too much pimelic acid. 

Ashby a (Nematospetra) gossypii, the organism used 
by Kdgl os a jttean.s of bioassay in the original isola- 
tion of biotin, was also tested.^ Negative results were 
obtained when 1 g g or 100 g g of pimelic acid were 
added in place of biotin to 8 ml of a basal medium 
and when biotin was replaced with 1 g g or 100 g g 
of pimelic acid together with 1 mg of Z-cystine. The 
results wore negative also when the medium contain- 
ing pimelic acid or pimelic acid and Z-cystine was 
further supplemented with 1.5 mg of casein hydroly- 
sate per tube. 

It appears that the thirteen fungi we used are not 
able to synthesize biotin from pimelic acid, or from 
pimelic acid and Z-cystine, under our experimental 
conditions. This should not be interpreted to mean 
that other organisms can not construct biotin from 
pimelic acid and Z-cystine, nor that pimelic acid is not 
a precursor of biotin. The relation of microorganisms 
to thiamine and its thiazole and pyrimidine inter- 
mediates have demonstrated that some organisms have 
no synthetic power for thiamine and require it in 
molecular form; others have incomplete synthetic 
power and can construct the vitamin if furnished the 
proper intermediates, but not otherwise; while still 
others are able to make thiamine from the minerals 
and sugar in a basal medium. A somewhat similar 
situation may exist with regard to biotin. If it does, 
the fungi we have used appear to require biotin as 
such. 

William J. Robbins 
Robebta Ma 

Nkw Yoiuc Botanical Oarden 

Bepawpment w Botant, 

OoLxricBu umvBaaiTT 

* was grown on a modldeation of the medium 

by Kbgl and Fries which contains tMamine and 


THE RH factor AND RACIAL ORIGINS^ 

In 1940 a new factor (Rh) in human blood was 
described® which is present in the blood cells of about 
85 per cent, of white individuals (Rh-positive type). 
This blood property was found to be inherited as a 
simple mendelian dominant by a pair of allelic genes, 
Rh and Investigations on the distribution of the 
Rh factor among Negroes in New York City revealed 
a somewhat lower incidence of the Rh-negative type, 
while in full-blooded American Indians the Rh-nega- 
tive type appears to be practically absent.^ The ex- 
tension of these studies to other races should yield re- 
sults of significance from the standpoint of racial 
origins. 

To account for the present distributions of the Rh 
factor in white individuals and in American Indians, 
a number of hypotheses could be considered, anal- 
ogous to those proposed to explain the distribution 
of the four blood groups. Two main possibilities will 
be discussed : (1) That man was originally Rh-positive 
and that the present incidence of the Rh-negative type 
resulted from mutations from gene Rh to gene rh. 
While this might conceivably account for the excep- 
tional occurrence of Rh-negative individuals among 
American Indians, to explain the higher incidence of 
the rh gene (almost 40 per cent.) in white individuals 
one would have to postulate an improbably high rate 
of mutation. (2) Another possibility is that there 
were originally two or more races, some predominately 
or exclusively Rh-positive, others Rh-negative, and 
that by crossing the present distribution of the Rh 
factor resulted. 

Of significance with regard to this problem is the 
relationship that has been demonstrated by Levine et 
at between the Rh factor and erythroblastosis foetalis, 
a disease responsible for a certain number of still- 
births and neonatal deaths.®* 8. ?. s, d jn the typical 
case, the mother is Rh-negative, the father Rh-posi- 
tive and the fetus Rh-positive, the latter having in- 
herited the Rh fact<ir from the father. Due presum- 
ably to some defect in the placenta, fetal blood es- 

1 From the Serological Laboratory of the Office of the 
Chief Medical Examiner of New York City. Aided by a 
grant from the Carnegie Foundation and the Committee 
on Human Heredity of the National Boeearch Council. 

»K, Landsteinor and A. S. Wiener, Proc. 8oc. Faip. 
Bioh and Med,, 43: 223, 1940. 

8 K. Laudsteiner and A. S. Wioner, Jour. Exp. Med*, 
74: 809, 1941. 

« K. Landsteiner, A. B. Wiener and G. A. Matson, Jour. 
Exp* Medl, 76: 73, 1942. 

8P. Levine, E. M. Katzin and L, Burnham, Jour, Am. 
Med. Amoc., 116: 826, 1941. 

« F. Levine, P. Vogel, E, M. Katzin and L. Burnham, 
ScaiNCE, 94: 371, 1941. 

7 P. Levine, L. Burnham, E. M. Katzin and P. Vogel, 
Am. Jour* Ohstet* and Gynee., 42: 926, 1941. 

^h. Burnham, Am. Jour* Ohstet* and Gyneo*, 42: 889, 
1941. 

* A. 6^ Wiener, Am. Jour* Clin* Path*, 12 : 302, 19^. 
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eiq[>ei8 Into the maternal circulation, and in susceptible 
individuals the production of anti~Rh isoantibodies 
results. These antibodies filter through the placenta 
into the fetus and destroy its blood cells and in that 
way give rise to the disease. 

At first sight, one might conclude that since only 
Bh-positive babies are affected, this mechanism oper- 
ates in a selective manner so as to eliminate the Rh- 
positive type. As a matter of fact, all the affected 
infants are heterozygous, genotype Rhrh, so that equal 
numbers of Rh and rh genes are lost every generation. 
The eflFect of the loss of these genes over a period of 
many generations on the distribution of the Rh factor 
is readily computed as follows: 

Let us assume that we are dealing with a popula- 
tion of constant size containing x Rh gimes and y rh 
genes. The initial distribution of the genes would 
then be as follows: 


X y 

Rho = 

If the number of fetuses and newborn that die from 
erythroblastosis during one generation is c, then the 
distribution of the genes during the second generation 
would be; 

Shi = ■ rhi - 

x4y~2c x + y-lic 

Accordingly, if at the onset the number of Rh genes 
is equal to the number of rh genes, this process would 
have no effect on the relative distributions of the 
genes. If the incidence of the two genes is unequal, 
however, the less frequent gene would be affected to 
a greater extent than the more common gene, so that 
eventually, other things being equal, over a period of 
thousands of generations, the incidence of the former 
would be substantially reduced and it might even be 
practically eliminated. 

These results offer further evidence against the mu- 
tation theory as an explanation of the present dis- 
tribution of the Rh factor in white individuals. Even 


assuming a rate of mutation from Rh to rh {or vice 
versa) higher than any so far recorded for Drosophila 
and man, this selective action of isoimmunization 
against the less frequent gene would effectively pre- 
vent a population originally completely Rh -positive 
from attaining as high an incidence of the Rh-nega- 
tive type as 15 per cent. On the other hand, if one 
assumes the existence of populations in the past (and 
possibly still surviving at the present time) consisting 
almost exclusively of Rh-negative individuals, then 
from crosses with other populations consisting largely 
of Rh-positive persons (like the American Indians) a 
hybrid population could result with a serological com- 
position resembling that of the white individuals of 
New York City. 

In conclusion, it should be mentioned that, as Hal- 


J. B. S. Haldane, Human Bioloffy, iSS; 457, 1940. 


dane^^ and Wyman and Boyd^^ have pointed out, i£ 
we go back to Paleolithic times when man was pre- 
sumably a rare animal, chance probably played a 
large part in modifying gene frequencies. In large 
populations, however, chance has only a negligible 
effect, so that at least during post-glacial times racial 
mixture must have been the most important factor 
influencing the frequencies of the genes Rh and rh, 

Alkxanueu S. Wiener 

Brooklyn, N. Y. 

VITAMIN A AND THE THYROID^ 

There is a theory that an antagonistn exists be- 
tween vitamin A and the thyroid. The evidence for 
this has been collected by Smith and Perman,'^ who 
have published evidence showing that in short experi- 
ments there is some counteraction of thyroxin by 
carotene. More recently Belasco and Murlin^ in a 
somewhat similar experiment showed that vitamin A 
lowered the metabolic rate of hyperthyroid rats. No 
very logical reasons have been offered for such antago- 
nism, if it exists, however, and close examination of 
results so far published reveal many discrepancies. 
It was felt, therefore, that further study was justified, 
and the following experiments were performed. 

The sleeping metabolic rate was determined for 8 
rats, 5 male and 3 female. After the range had been 
established, each rat was given 200,000 U. S. P. XI 
units of vitamin per kilogram daily by stomach 
tube. The concentrate was in oil solution, and con- 
tained negligible amounts of vitamin D. The volume 
c»f oil fed was between 0.2 cc and 0.6 cc daily. After 
50 days of administration of the vitamin at this level 
(in one case after 34 days) desiccated thyroid powder, 
U. S. P. XI, was given in addition to the vitamin. The 
thyroid was given in amounts ranging from 0.26 to 
0.35 gm per kilogram daily as a water suspension by 
stomach tube. The nmtabolic rate was determined at 
weekly intervals throughout. In no case did the vita- 
min A alone cause any significant alteration in the 
level of metabolic rate. When thyroid was fed in 
addition to the vitamin, the mean increase in metabolic 
rate was 25,5 per cent. 

A second group of 4 rats, 3 females and 1 male, 
was given the same dose of thyroid powder after the 
range of metabolic rate had been determined. This 
dose caused a mean elevation of 68 per cent, in the 
metabolic rate. After this effect had been established, 
vitamin A was administered in addition to the thyroid, 

11 L. C. Wyman and W. 0, Boyd, Am. Anthrop., 87: 
181, 1936. 

1 Part of the expenses of this investigation were borne 
by a grant from the Nutrition Research Laboratories. 

C. Smith and J. M. Pennan, Sndoerinologp, 97: 
110, 1940. 

8l. J. Belasco and J. B. Marlin, Jour, Hutr,, 29: 677, 
1940. 

* Supplied by Atlantic Coast fisheries. 



SCIENCE 


and at the eame level of dosi^. Over periods of time 
ranging from 30 to 46 days from the beginning of 
vitamin administration there was no significant change 
in the metabolic rate, although there was a tendency 
to a lower level. 

A third series of 6 rats, 4 males and 2 females, was 
thyroidectomized under ether anesthesia, and after 
recovery the level of metabolic rate was established. 
Vitamin A was fed to these animals at the same level 
as in the previous experiments. There was no signifi- 
cant change in metabolic rates over periods of time 
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ranging from 45 to 60 days from the time vitamin A 
was started, although again there was some tendency 
to a lower level. 

Prom these results it appears that the effects of 
vitamin A on the metabolic rate of rats, even in 
massive doses, are questionable. 

R. F. Sheets, Jb. 

H. C. Struck 

Univbhbity or Illinoib College 
OF Meuicine, 

Chicago 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


CONTROL OF BLUE MOLD OF TOBACCO BY 
A NEW SPRAY 

Blue mold or downy mildew of tobacco (caused by 
the fungus Peronospora tabacina) is one of the most 
difficult of all fungous diseases to control with fungi- 
cidal spray materials. During the five years that 
mildew has been prevalent in Conneetieut the writer 
has tested many spray materials. None of them have 
been satisfactory; some failed to stop the disease, 
some caused plant injury, some were too complicated 
of preparation and the farmers would not use them. 

On the other hand, fumigation of the seed beds with 
benzol or parudichlorobenzene has given excellent con- 
trol, if properly manipulated in seed beds which are 
tightly constructed so that too much of the gas will 
not leak out during the night. But improper use of 
either chemical involves certain risks of plant injury. 
Both are expensive if continued through several 
weeks. 

There exists, therefore, a definite need for a simple, 
safe, inexpensive but effective spray or dust for con- 
trolling mildew in the beds. In quest of such a mate- 
rial the writer has tried a long list of chemicals but 
only within the last six months has he found one which 
seems to fill all these requirements. This material is 
ferric dimethyl dithiocarbamate (under the trade name 
of '"Fermate”). It was first suggested to the writer 
as a possible mildew remedy by Mr. Harry F. Dietz, 
of the Graaselli Chemical Department of E. I. du Pont 
de Nemours and Company, and we are indebted to him 
for a supply of the chemical and much helpful infor- 
mation on its use. 

The first experiments were conducted in the green- 
house during the past winter. All experimental plots 
were artificially inoculated with spores and, as a re- 
sult, 100 per cent, of infection on untreated crocks 
was the rule. Usually 100 per cent, of the unsprayed 
plants die from the severity of the attack and, there- 
fore, any fungicide which will preserve the treated 
plants under these conditions must have real merit. 

During the winter four crops of plante— eight or 


ten 10-inch crocks of 200 to 300 plants each — were 
grown to size suitable for setting in the field and were 
either kept sprayed during this time with “Formate” 
or left unsprayed as checks. The detail of those and 
later experiments will be published elsewhere. 

All unsprayed plants became infected and most of 
them died. The most successful dosage of “Fermate” 
was li to 2 grams in a liter of water with the addition 
of an equal amount of lime. When the plants were 
sprayed twice a week this treatment gave 95 to 100 
per cent, of disease-free plants and they remained 
healthy until grown to transplanting size. At times 
there was a small amount of spray injury evidenced 
by chlorotic areas on the leaves, but this never caused 
serious detriment to growth and was lacking entirely 
in moat of the trials. 

In April of this year the experiments were repeated 
in the seed beds. The results fully substantiate those 
in the greenhouse in giving excellent control of mil- 
dew. 

The results of those experiments, conducted during 
one winter in the greenhouse and one spring in the 
seed beds, appear quite encouraging and lead us to 
believe that we have at last found a successful, simple 
inexpensive prevention for tobacco mildew. Before 
drawing final conclusions, however, this treatment 
should be repeated over several seasons and by prac- 
tical growers in different sections. 

P. J. Anderson 

Connecticut Agbicultuual 
Experiment Station 

AN ELECTRIC RECORDING MARKING 
COUNTER FOR THE CONSECUTIVE 
COUNTING OF SMALL OBJECTS 

A new application of an electric counter has been 
devised for counting the projected cross sections of 
wool fibers. When magnified 600 times, the average 
diameter of wool fibers is seldom more than one in^ 
and often is less than 0.5 inch. This counter shows 
possibilities of further applications in scien^co and in- 
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dUBtry where materials of small surface area are to be 
oouuted and identified. While elaborate counting 
procedures involving ruled-glass plates or chambers 
have been applied on bacteria, blood and particle 
counts, they arc not applicable to fiber counts. 

Only recently has projection equipment for enlarg- 
ing microscopic objects found wide application. 
Much of the eye fatigue associated with techniques 
involving direct scrutiny of objects through a micro- 
scope is eliminated. The problem of counting the im- 
ages still remains and while it may bo possible to count 
mentally the number of objects occurring within a 
projected area, a direct marking counting device may 
be profitably applied. To fulfil the need for a coun- 
ter that will mark small objects, an electric recording 
counter was designed. The marking is accomplished 
with large soft lead pencil. The motion involved in 
the marking closes a small switch causing the current 
to pass through a coil. The magnetic field set-up 
moves a small laminated steel armature directly con- 
nected to an ordinary ratchet counter. A spring 
assembly quickly returns the counter in readiness for 
the next count. The counter-actuating assembly may 
be likened to a small electric motor whose rotary mo- 
tion is limited to an arc of 46°, just sufficient to bring 
up the consecutive figures on the counter. A number 
of ratchet counters are suitable which add one unit 
for each oscillation of the shaft through approximately 
45°. It was found desirable to select a counter with- 
out the return spring and supply an adjustable coil 
spring of greater tension. After experimenting with 
a number of different solenoids connected by means 
of a lever system to the counter, the above aiTange- 
ment, which gives a rotary motion, was considered the 
best. The laminated core and the high inductance of 
the field coil makes the use of electric supply from 
ordinary A.C. line feasible. A three-foot flexible cord 
is desirable to connect the switcli marking assembly 
with the electrically actuated counter, see Fig. 1. 

Fig. 1 is the wiring diagram of the counting assem- 
bly. Probably the most vital factor in the proper 
operating of the counter is the selection of a suitable 
micro-type switch. There are a number of these 
switches which are now available on the market. An 
adjustable metal band holds the pencil in contact with 
the small plastic pin operating the switch and permits 
replacement or removal for resharpening. A very 
slight movement of the pencil causes the circuit to 
be closed. The silver contacts within the switcli per- 
mit long continuous operation. It is important to 
choose a pencil that will mark with slight pressure. 
The quality of lead should not be any harder than a 
No. 2, Colored leads or waxes may be substituted for 
differentiating between materials being counted and 
for marking various types of surfaces. * 


Eapid counting and maricing of a series of items 
are possible. It is easy, for example, to count and 
mark 150 fiber cross sections in one minute. Utilisa- 
tion of the electric counter has greatly speeded up 
wool fiber analysis by the count method outlined by 



Pig. 1. Wiring diagram for electrical marking counter. 


Hardy and Wolf^. This method consists in counting 
the number of wool-fiber cross sections included 
within a 125-square-centimetcr area at a magnification 
of 600 diameters. Many applications could be men- 
tioned, where advantages are possible by lessening the 
potential personal errors and speeding up tiresome 
routine procedures. 

H. W. Wolf 

1 J. I. Hardy and H. W. Wolf, U. 8. Department of 
Agriculture Circular 643, 16 pp., iflus., 1989. 
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Announcing ! 


ECONOMIC 
MINERAL DEPOSITS 

By ALAN M. BATEMAN 

Professor of Economic Geology, Yale University 

The material in this book is presented in three parts : Part I offers a general treatment of the 
principles and processes of mineral formation, including details of form, occurrence, and 
origin of metallic minerals; Part II gives brief discussions of the various metals; Part III 
deals with the nonmetallic minerals, grouped according to their chief uses. The volume is 
designed for use in either one- or two-term courses in economic geology — both metalliferous 
deposits and nonmetallic substances. Elementary and advanced students will find it useful 
and understandable. 

The book constitutes a complete treatise on the subject of economic mineral deposits. Em- 
phasis is placed upon processes of formation of mineral deposits. The content includes 
worldwide deposits, rather than merely those of the United States ; it thus represents a ready 
reference to all important deposits. 

A new and adequate textbook treatment of oxidation, gossans, and supergene enrichment is 
given. There is also a detailed discussion of the mineral-forming processes of sedimenta- 
tion, evaporation, and residual concentration. A new treatment of magmatic ores is given, 
with details of relations of magmas and ores. Further, the book gives practical geologic 
applications of theory, such as the value of geology in prospec.iing, the importance of min- 
erals in industry and international relations, and mineral resources. A treatment of non- 
metallics in industrial use groups is given. 

CONTENTS— PART I. PRINCIPLES AND PROCESSES. Introduction. Brief History of the Use of 
Minerals and of the Development of Economic Geology. Materials of Mineral Deposits and Their Forma- 
tion. Magmas, Books, and Mineral Deposits. Processes of Formation of Mineral Deposits. Controls of 
Mineral Localization. Folding and Faulting of Mineral Deposits. Classidcations of Mineral Deposits. 
Resources, International Relations^ and Conservation in Minerals. Geology in Prospecting, Exploration, 
Development, and Valuation of Mmeral Properties. Extraction of Metals and Minerals. PART II, ME- 
TALLIC MINERAL DEPOSITS. The Precious Metals. The Nonferrous Metals, Iron and Ferroalloy 
Metals. Minor Metals and Related Nonmetala. PART III. NONMETALLIC MINERAL DEPOSITS. 
The Mineral Fuels. Ceramic Materials. Structural and Building Materials. Metallurgical and Refractory 
Materials. Industrial and Manufacturing Materials. Chemical Minerals. Fertilizer Minerals. Abrasives 
and Abrasive Minerals. Gemstones. Ground Water Supplies. INDEX. 

Approximately 870 pages Illustrated 6 by 9 Probable price, $6.00 

JOHN WILEy A SONS, Inc, 440 4th AVE., NEW YORK 
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Science Service, Washington, D. C, 


DANGERS CONNECTED WITH THE 
HANDLING OF METALS 

A QRArHic description of the danffora connected with 
the handling of metala in American industry and the 
suggestion of an eight -point program to eliminate them 
were made by Dr. Robert A. Kchoe^ of the University of 
Cincinnati College of Medicine, at the New Haven meet- 
ing on Industrial Health and Medicine in Wartime in 
the Yale School of Medicine. 

“In a large measure this is a war of metals, “ said Dr. 
Kohoe, “and metals arc being used increasingly for the 
weapons of war, the machinery to make those weapons 
and in chemicais for certain purposes. The toxicity of 
metals is not always well understood, but it is at least 
clear that some inotuls combine with the essential com' 
pononts of protoplasm, thus interfering with the workings 
of body cells. Some metals are poisonous because they 
form volatile chemical compounds whiclt can bo inhaled in 
high concentrations, notably arsine from arsenic. Others 
are poisonous because they are readily soluble in watery 
liquids and dissolve readily in the intestinal juices, be- 
coming easily absorbed in the bloodstream. Again, a 
metal often occurs in combination with a more toxic sub- 
stance and may be less hazardous than its partner — for 
examples, lead arsenate. ^ ^ 

It was pointed out that once metals are inside the sys- 
tem, they are redistributed throughout the body in certain 
organs. Among these the liver is preeminent and in the 
case of more prolonged storage, the bony skeleton may 
become the most important storage depot. How long 
metals remain stored depends on a number of factors, 
including rates of breakdown of chemical compounds, 
rate of metabolic renewal of the tissue involved, and the 
form in which the poison occurs. Variations in the 
poisonous effect of metals depend on abnormally high 
concentrations, marked individual differences among men 
and the type of compound in which the metal occurs. 

Dr. Kehoe outlined means of measuring the degree of 
exposures in terms of the toxic metal concentration, corre- 
lating those measurements with physiological effects and, 
finding the established limits of safety. He said that 
exposure can be controlled with the following eight prac- 
tices: (1) plant design to segregate more hazardous op- 
erations; (3) enclosed operations and properly designed 
equipment; (3) adequate ventilation with air-conditioning 
Wherever possible; (4) housekeeping and maintenance; 
(5) protective equipment and sanitation; (6) instruction 
and regulations; (7) supervision of work and workmen; 
(8) general hygienic instruction of workmen. 

DEHYDRATED FOODS 

Strides in the dehydrated food industry were described 
recently by Dr. Samuel C, Prescott, dean emeritus of 
Massachusetts Institute of Technology, at the school con- 
ducted for operators, foremen, and plant managers by the 
Department of Agriculture at the Western Regional 
Research Laboratory. 


“The War Department,*’ he said, “has already pur- 
chased or Contracted for nearly a hundred million pounds 
of dehydrated vegotables. Not only is this tremendous 
increase in the dehydration of foo<ls a part of the war 
effort, but it is potentially a groat and useful industry 
which will continue after the war.” 

The story of the development of dehydrating foods has 
been a history of emergencies. Dehydrated vegetables 
wore first used in the Civil War when soup mixtures wore 
given the troops to prevent scurvy. In 1886 a small plant 
to dehydrate vegetables was started in Australia to sup- 
ply miners and explorers. About ten years later there 
was some interest in dehydrated foods in this country 
because of the needs of the minors in the Klondike gold 
rush. 

During the Spanish-American War dehydrated potatoes 
were bought in considerable quantity for the navy. Soon 
after this the battleship Oregon, similarly supplied, made 
a trip around the world. “I saw some of the potatoes 
that went on that trip,” Dr. Prescott said, “they were 
the color of a good brown derby.” 

In the Boer War troops sent to South Africa were sup- 
plied with dehydrated vegetables for soup mixtures. 
Some of these, packed in paraffined barrels, were kept 
until the World War and served to the British troops 
nearly fifteen years later. 

In 1910 the United States had only a few kitchen-size 
dehydration plants. The World War gave a groat im- 
petus to the industry. The Navy, remembering the ex- 
perience of the Oregon, refused to buy any considerable 
quantity of dehydrated vegetables, but the Army ordered 
many thousand tons. The products varied greatly in 
quality; some were good, others were “case-hardened,” 
some scorched, and some not thoroughly dried. However 
the need was great and all were sent to Prance. This 
poor quality caused a prejudice against all dehydrated 
foods which retarded the further development of the in- 
dustry. But some products were excellent even in 1919. 
At a dinner that year, served to 200 members of the 
American Society of Bacteriologists, no one was aware 
that the whole meal — with the exception of the roast, the 
roUa, and the ice cream — was prepared from dehydrated 
food. 

In Germany the development far exceeded our own. 
Beginning with one small plant in 1898, we find 199 in 
1909, and 1,900 in 1917 in which the total quantity of 
dried potatoes alone was equal to three times our annual 
crop. 

Daring recent years and especially since 1940 under 
the stimulus of the Government Dehydration Committee, 
there has been a great increase in knowledge and interest. 
The best products — ^which include numerous varieties of 
vegetables — are practically equal to fresh ones in flavor, 
texture and nutrition. 

The government hopes that by means of large scale 
inspection of plants, and by schools aneh as the Western 
Regional Research Laboratory, our flghting forces ^ 
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TWO OUTSTANDING TEXTS 

FOR SCIENCE COURSES 

▼ 


MAN AND THE BIOLOGICAL WORLD 

By J. Speed Rogers, Theodore SH. Hubbeld and C. Francis Byers, University of Florida. 

605 pages, 6x9. $3.50 

A comprehensive text for survey courses designed to give the student a thorough grounding 
in the principles of biology. With major emphasis on basic principles and on biology as a 
science, this new book is of unusual interest in that it gives the background, facts and funda> 
mentals that will enable the non-biologist to understand and evaluate his own biological 
heritage and his relations to other organisms. At the same time, the facts are presented 
with such scientific accuracy that the book will also serve as an excellent introductory text 
for students who intend to specialize in biology. 

The subject matter comprises the examination of the organism from four successive view- 
points: (1) The organism as an isolated individual: structure and function; with the human 
body as the chief example ; (2) The organism as a link in a sequence to generations : repro- 
duction and genetics; (3) The organism as the product of evolution: operation of genetic 
principles over a long period of time; history of life on earth; evolution of man; (4) The 
organism as a member of an economic and social complex : ecology. 


FUNDAMENTALS OF PHYSICAL SCIENCE 

By Konrad Bates Krauskopp, Stanford University. 660 pages, 6x9. $3.50 

This distinctive book has won a place for itself as a well-balanced and scholarly text which 
captures and holds the interest of the beginning student. Teachers like the book because of 
its completeness; the careful selection of material; the emphasis on basic principles rather 
than details ; and the presentation of physics, chemistry, astronomy and geology as a unified 
field of knowledge. The achievements of modem science and important discoveries of the 
past are discussed with special emphasis on fundamentals and on methods of scientific 
reasoning. 

Difficult subjects are fully explained in simple language, with a mininaum of technical terms. 
From a pedagogical standpoint, the book is extremely flexible. It is readily adaptable to 
courses of different lengths, and contains sufficient material so that a course based on the text 
may be varied from year to year. 

Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 

33W Wett 42n<l Street, New York, N. Y. Aldwych House, London, W.G.2 
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supplied with the **be8t food they ever got in their lives'* 
and also that a permanent industry will be established 
which will extend to and be of great value to all our 
people. 

A NUTRITIOUS SOUP 

The: latest addition to large-scale, low cost, high nour- 
ishment feeding is a three-cnnt soup mix announced by 
Dr. Robert 8. Harris, of the Massachusetts Institute of 
Technology, at the Detroit meeting of the American 
Dietetic Association. 

Hade of skim milk powder, peanut flour, soya flour 
and peas, the soup mixture is inherently rich in good pro- 
tein and In vitamins of the B complex. It will be possible 
to supplement it with minerals and with natural and syn- 
thetic vitamins so that each ounce can supply the full 
day's allowance of these diet essentials. A full day's 
portion can be supplied at a cost of two to throe cents. 

The mixture is ready to serve, so it is not subjected to 
the destructive effects of cooking. All the materials are 
available in large quantities which will make it possible 
for the soup to be used on a national or international 
scale. Used as a stock to which meat and vegetables may 
be added, it provides the possibility of great variety in 
a schooMunch menu. 

A fleld study conducted in six schools in small com- 
munities in Michigan showed that the soup was palatable 
as 426 children consumed it daily for three months and 
showed no evidence of tiring of it. There were signifi- 
cant improvements in the group to which the soup was 
given in comparison with the control group who ate the 
usual school lunch. These improvements included a bet- 
ter ascorbic acid (vitamin 0) and iron status and some 
improvement in weight and riboflavin status. The study 
showed that the hot school lunch previously supplied was 
not properly supplementing the home dietary. 

SCARLET FEVER 

The most important factor in the making of a scarlet 
fever epidemic in any community is the condition of the 
environment and specifically the number of persons in the 
community carrying scarlet fever germs, according to a 
report made by Dr. Francis F. Schwentker and Dr. John 
H. Janney, of the Rockefeller Foundation, New York, to 
the St. Louis meeting of the American Public Health 
Association. 

Over the world all the twenty-six serological types of 
germs belonging to the group A streptococci family have 
been isolated from patients with scarlet fever. In any 
single community, however, the sporadic cases are duo to 
only a few typos, and epidemic cases to only one type, 

Strains capable of causing scarlet fever, called scarla- 
tinogenic, are present sometimes in communities free from 
the disease, which raises the question, what causes an epi- 
demic to start! The question is answered as follows: 

**Tot scarlet fever to occur in a community, a scarla- 
tinogenic strain of streptococcus must be present or in- 
troduced. The number of cases of infection which follow 
depends on the distribution factor as measured by the 
carrier rate. Low earner rates mean only sporadic cases; 
high rates accompany epidemics. 

^‘^A paH of the population are aevetv readied by the 
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streptocooeuB. These naturally remain well. Of the 
others who become infected, some have antibacterial im- 
munity; they either eliminate the organism immediately 
or become healthy carriers. 

* * Those without antibacterial immunity become ill ; the 
kind of illness is determined by the antitoxic immunity. 
If immune, the patient develops streptococcic tonsillitis; 
if not, scarlet fever. Other diseases such as erysipelas 
and puerperal fever may result with portals of entry other 
than the throat." 

ITEMS 

IT, 8. Department of Agriculture entomologists have 
discovered three ways to destroy the dog flies that men- 
aced soldiers and construction workers at army camps in 
coastal areas. The methods are: spraying marine grass 
with dilute creosite oil; dipping celery waste, and bury- 
ing peanut litter. The shoal and turtle gross on the 
shores of bays and sounds, the litter left after baling 
peanut vines for hay and the dump piles of waste strip- 
pings from celery washing plants all had previously been 
"fly factories." Dog flies do not carry disease to man, 
but their painful, stinging bites are enough of a nuisance 
to reduce efficiency 20 or 25 per cent., according to a 
statement made by the U. 8. Department of Agriculture. 
Since the fly population has been reduced, contractors 
report increased efficiency of workers and estimate a sav- 
ings at two camps alone of about $500,000. The dog fily 
is a serious pest to cattle. In 1939 ownfers of livestock 
in one coastal area reported that one fifth of their cattle 
died from loss of blood, hunger and weakness resulting 
from annoyance by this pest. In efforts to escape the 
flies, cattle rush into the mud and water of swamps, and 
become mired so that they are often unable to free 
themselves. 

The source of the petroleum from which industrial sol- 
vents, such as benzin, gasoline and solvent naphtha, are 
obtained plays a part in determining the possible injuri- 
ous action of these chemicals on those who work with 
them. This is one part of the "lesson" Dr. W. F, Von 
Oettingen, principal industrial toxicologist for the IT. S. 
Public Health Service, gave a group of fifty Connecticut 
physicians attending the opening class of the new course 
on "Industrial Health and Medicine in War Time" 
given at the Yale School of Medicine. The increasing 
use of hydrocarbons in war industries is ereating new 
health hazards. The appraisal of those hydrocarbons 
offers considerable difficulties because most of these sol- 
vents represent mixtures, sometimes of heterogeneous 
nature, and because their composition is often only ik* 
cqti^letely known. Certain solvents such as benain, gaso- 
line and solvent naphtha, may vary with regard to tk^r 
chemiopl composition according to the source bf the 
petroleum from which they are obtained and therefore 
vary also with respect to their injurious cietioii, X>r« Vem 
Oettingen suggested that the older method of descriMiig 
these substances in terms of their physical pr<^pertlee 
failed adequately to, indicate tbidr potential injuribus 
effects. Therefore, he suggeets that appropriate dheiai^ 
cal analysis be made in order to deteet posejllde 
eomponents. ^ ' v-./X 
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THE ROLE OF SCIENCE INSTITUTIONS 
IN OUR CIVILIZATION' 

By Dr. WILLIAM D. COOLIDGE 

VICE-PRESIDENT AND DIRECTOR OF RESEARCH, GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 


Mr, President, Members of the Board of Directors 
of Ursinus College, Members of the Faculty, Members 
of the Student Body, Dr, Pf abler, Ladies and Gen- 
tlemen : 

We are met here to-day to dedicate this new temple 
of science — to dedicate it to the service of mankind 
and to give it a name — a name worthy of the inspiring 
tradition which shall with the years grow up around it. 

In our evaluation of the importance of this event 
we are more in danger of under- than over-estimation. 
We can, of course, judge the future only by the past. 
So let us think of the consequences of similar occasions 
which have already taken place. To mention only a 

% Founders' Bay address at the dedication of the 
l^ahiar Hall of Science, tTrsInus College, October 18. 


few examples drawn from the field of physical and 
chemical science: 

Once upon a time there was doubtless a dedication 
ceremony for the physics institute of the University 
of Wurzburg, and it was in that laboratory that 
Roentgen later discovered the x-rays and published 
his results in a series of papers which have had so 
profound an influence on science and on our civiliza- 
tion. It is of course the man rather than the institu- 
tion to whom we give most of the credit. The fact 
remains, however, that the institution attracted him 
and he was, perhaps unconsciously, inspired by its 
traditions. 

In the same way consider the importance of the 
founding of the Royal Institution, where Faraday did 
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his work on electrouiagnetie induction; and of the 
Albany Academy, where Joseph Henry made his great 
contributions in this same held. Our whole electrical 
industry is based on the work of these two men. Here 
again, although we give most of the credit to the men, 
as before, we can well question whether they would 
have had this same tremendous influence in our civili- 
zation had not others before them created and dedi- 
cated to science the laboratories in which their work 
was done. 

Sometimes, as in the ease of Madame Curie and her 
discovery and isolation of radium, we see the work 
done under such miserable physical conditions that 
we may well feel that it could have been done much 
easier somewhere else. The fact still remains, however, 
that the creation and the dedication of the institution 
in question were links in a chain without which the 
work would probably not have bi*en done by the per- 
son and at the time period in question. 

Countless other similar instances could l>e cited in 
which the dedication to the cause of science of a new 
laboratory or the creation of a new scientific society 
has constituted the beginning of a great tradition. 

Over forty years ago, in the General Klectrie Com- 
pany, u group of four men consisting of Elihu Thom- 
son, p]. W. Rice, C. P. Steinmetz and A. O. Davis, 
were so impressed by the consequences of the funda- 
mental scientific work carried on in college labora- 
tories that they started what was one of the first 
indmtrial research laboratories in this country— a 
step which has since^ been followed by some two thou- 
sand other manufacturing organizations. 

T have been in close touch witli the General P^lectric 
Research Laboratory from the beginning, and, since 
taking over its direction, 1 have been greatly im- 
pressed by the strength of the tradition which has 
grown up around it — tradition derived from the 
great meti who had the yision to start it and to 
sponsor it through its early years, and from Dr. Willis 
R. Whitney, who directed it throughout the formative 
period of its existence, who saw the value of coopera-^ 
tion and secured it, who saw to it that recognition was 
always given to the individual and not merely to the 
institution, who insisted that all worth-while result 
should be published promptly, instead of being kept 
secret in what had been the time-honored way. Dur- 
ing my incumbency in this office I have been constantly 
aware of the force of that tradition — a force like that 
inherent in the momentum of a heavy and rapidly 
moving body. Had 1 been so disposed at any time, I 
would have found it very difficult to do anything 
which would have tended to weaken that virile and 
inspiring tradition. 

Just as the tradition of our laboratory started with 
the characters and achievements ^of the men whose 


names were first associated with it, so the tradition 
of this laboratory starts with the characters and 
achievements of the inexi responsible for its existence 
and takes on to-day an intimate association with the 
life of the man whose name you have given it. 

I feel competent to speak to you on the value of 
that name to the tradition of this laboratory. 

It is the name of a great pioneer in the application 
of physical science to the diagnosis and treatment of 
human disease. It is the name of a man to whom 
countless sufferers from human ills owe their lives, 
their health and their happiness. It is the name of 
a man who has not only practiced and advanced an 
art, but who has greatly enriched the science under- 
lying that art. It is the name of a man who has 
contributed not only to the practice but also to the 
teaching of that science and that art. It is the name 
of a man who has lived richly, enjoying not only his 
work but also his environment, traveling not only for 
his own pleasure at the time, but also that he might, 
through the photographic art and his patience and 
skill in the hand-coloring of his slides and movie films, 
share these artistic delights with his friends. From 
the personal standpoint let me add that he has for 
many years been to me an honored and respected 
friend and an inspiration. I have always felt grateful 
for the fortunate turn of events which resulted in my 
acquaintance with some of the great men in the medi- 
cal profession, and high in my list of these stands the 
name of Dr. George E. Pfahler. 

The science laboratory of to-day is the temple in 
which we come directly in contact with nature herself. 
Here to the j)atient, honest, reverent and open mind, 
she reveals herself, at least to the extent that the 
seeker after truth is capable of understanding her. 

I think that the complex equipment which we are 
often forced to use in the laboratory, like the priest 
in the Ancient Oracle, stands somewhat between us 
and nature and diminishes the reverence which we 
would otherwise feel. After all the intervening years, 
fifty to be specific, one regular physics laboratory 
experiment at Massachusetts Institute of Technology 
stands out clearly in my memory because of the close* 
ness of contact with nature which it seemed to give 
me. It was the experiment of the simple pendulum, 
in which the student takes a brass ball and measures 
its diameter and then attaches to it a string, of which 
he measures the length. Next he attaches the free 
end of the string to a rigid support and then with a 
watch determines the time of oscillation of this device 
as a pendulum. Simple calculation of the data gives 
the acceleration due to gravity, and from this and the 
gravitational constant, a quantity likewise obtainable 
in the laboratory, one may readily calculate the ma^ 
of the earth. The only equipment which I used was 
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the brass ball, some calipers, the string, the measuring 
stick and the watch; and still, with the gravitational 
constant known, it enabled me to weigh the earth. 

You are to-day dedicating this laboratory to the 
cause of science, that is, the acquisition and teaching 
of knowledge relating to the physical world in which 
we find ourselves. Such knowledge contributes in so 
many ways to our happiness and our comfort. 

The search for it would be worth while even if it 
did nothing more than satisfy the yearning of the 
human mind for knowledge of our environment. 

We long to know the extent of the physical universe, 
how it came into being, the gross changes which it is 
undergoing and whither it is tending. 

We have wondered how the stars, including our own 
sun, can be continually radiating such vast amounts 
of energy and still rnuintaining through^ the eenturie.s 
such enormously high temperatures. Our own sun, 
for example, delivers energy to the earth at the rate 
of 2.5 X 10^^ calories per minute. Now the world pro- 
duction of oil for 1939 was 2,100,000,000 ban-els and 
the heating value of this is about 2.5 x 10^^ calories. 
The energy which the earth receives from the sun in 


one minute is then ten times the heat of combustion 


of the entire 1939 world production of petroleum. 
And we are receiving but a tiny fraction, only about 
one two-billionth, of the total energy radiated from 
the sun. It is only within the last few years and 
through modern research on atomic structure, tliat 
we have been able to give even a plausible explanation 
of how this can continue. 

We have wondered about our own earth, where it 
came from and how old it is. Spectrosccipic observa- 
tions made in the physics laboratory, coupled with 
similar observations made in the astronomical observa- 
tory, tell us that our earth is composed of the same 
chemical elements as those found in the sun. This 
and other evidence tells us that the earth was origi- 
nally a part of the sun. The answer as to the age of 
the earth has also come from the science laboratory. 
The best of the various methods used is that based 
upon the raiioaetivity of uranium, an element which 
breaks down spontaneously into radium and this in 
tum into lead, (One hundred uranium atoms thus 
yield one lead atom in 66,000,000 years.) If then we 
determine the ratio of lead to uranium in uranium- 
bearing rocks, we have a simple measure of their age. 
In this way we arrive at an age for the earth of about 
two thousand million years. 

We marvel at the myriad forms of animal and 
vegetable life and, still more, we marvel at the mys- 
tery of life itself. The science of biology by correlat- 
ing the chromosomes and the genes and the mechanism 
^ pm reproduetive processes goes far in explaining 
At forms, but Ss 3 ^ has no explanation 




In my college days we talked of the atomic and 
molecular hypotheses. Since then, physical science 
has advanced so far that we are now able to count 
and weigh individual atoms and molecules. Not only 
this, but we are now able to break atoms up into still 
smaller particles — electrons, protons and neutrons. 

These particles come from the nucleus, which has 
a diameter a hundred thousand times less than that 
of the atom itself. We ask ourselves how it is pos- 
sible for the positive and negative charges of these 
protons and electrons to exist in such inftnitesimally 
close proximity without mutual annihilation of charge. 
We ask ourselves, “What is the nature of the forces 
which bind these particles and the answer to this 
fundamental question nmy well have far-reaching con- 
sequences. 

We wonder how the so-called virus diseases are 
propagated and what is a virus. Recent medical re- 
search, aided by such modern scientific tools as the 
ultra-centrifuge and the electron microscope, is now 
making real headway with this problem. 

Prior to the time of Aristotle, such questions might 
all have been referred to the Delphic Oracle, but in 
the science laboratories we refer them to nature her- 
self, changing experimental conditions until, without 
bi^aking her laws, she can give the answer. 

Interest in our environment is all-embracing, in- 
cluding everything from the astronomical in size down 
to the smallest constituent of matter. 

Many of our questions may never be answered, and 
it is probably well for our happiness that nature 
guards her secrets as closely as she does, since so much 
of our pleasure comes from our efforts to become bet- 
ter acquainted with her. To the superficial mind it 
may appear that we already know many of her secrets, 
but he who looks deeper sees that in many cases we 
have hardly done more than to give names to her 
manifestations. 

It is as though each of nature’s secrets were guarded 
by a combination lock which can be opened only after 
each of its many components has been put in its 
proper place. Consider, for example, the relation 
between the various chemical elements. It was found 
many years ago that they could be so arranged in 
groups in a table as to bring out a periodic recurrence 
of physical and chemical properties and that these 
were, with few exceptions, simply related to their 
atomic weights. The latter were in turn very nearly, 
but not quite, whole multiples of that of the lightest 
of the elements. The studies of J, J. Thomson and 
Aston with the mass spectrograph showed that each 
element was in general present in several isotopic 
forms differing slightly froxn one another in atomic 
weight. This brought us somewhat closer to an 
nndensignduig of the relation between the elements) 
b«M^ ^ , 1 ^^ answer came only through the chain of 
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events consisting of the discovery of the nature of 
the x-rays by Laue, the development of the x-ray 
spectrometer by the Braggs, and the measurement by 
Moseley, with the help of the spectrometer, of the wave- 
lengths of the characteristic x-radiations emitted by 
the various elements. With the help of this last in- 
formation we were able to see that the various chemi- 
cal elements were all made from the same building 
blocks and dififered only in the number and arrange- 
ment of these blocks. The picking ot this particular 
look occupied a time period of many years, beginning 
with the work of Mendelejeil and ending with the 
work of Moseley and involving the efforts of many 
others. In this, as in perhaps every other case where 
an important physical principle has been discovered, 
success was due to the painstaking efforts of many 
men, each of whom built on the work of his predeces- 
sors. 

Herein lies the importance of faithfully recording 
all scientific progress and making it readily available 
to those who may later build upon it. This has been 
conscientiously done for many years by many differ- 
ent peoples. Even as far back as perhaps 2000 b.c. 
the Cretans probably made an effort to do it. They 
wrote on clay tablets, which are still intact, but which 
we unfortunately are unable to read. They knew 
some astronomy, for they are famed as navigators, 
and tradition credits them with the ancient Minoan 
calendar. The Egyptians acknowledge their indebted- 
ness to them for certain medical prescriptions, and 
the Greeks borrowed aromatic and medicinal herbs 
from them. 

The present rapid progress in science is due in no 
small part to laboratories like this one, consecrated 
not only to the task of seeking new knowledge, but 
also to the handing on to successive generations of the 
knowledge of the past, not as a matter of dead history 
but as a springboard for further advances. 

In this last connection we sCe marked differences in 
the quality and effect of science instruction, involving 
the attitude of both teacher and pupil. The teacher 
may present the subject either as a completed book 
or as a preface, and the student may either receive it 
as a finished work or question it even as a preface. 

As a student in a German university many years 
ago, I saw the professor on a very high pedestal above 
the student. He came in, gave his lecture and went 
out, with no chance to question him at the time. In a 
Russian university more recently I saw something 
quite different — the professor clearly not on a pedes- 
tal but rather on the same level with the student, a 
condition much more conducive to a questioning atti- 
tude, without too much respect for authority, on the 
part of the student. Too much respect for authority 
is bad, as it can easily lead to the impression that 
the tree of science is full-grown — ^has reached its 


maturity — when as a matter of fact it’s not only 
growing faster than ever but at an accelerating rate, 
for every new branch added to it gives rise to other 
branches and each of these in turn to more. 

Authority derives from a generalization based on 
known facts, and the respect which it merits is then 
related to the number and significance of the support- 
ing facts. It must not be forgotten, however, that 
it may always bo upset by a single new fact. There 
was, for example, seemingly excellent authority for 
our earlier ideas on the conservation of mass and on 
the conservation of energy. This has been recently 
upset, however, by the discovery that mass and energy 
are mutually interchangeable. 

To mention a much more common type of example 
from the field of magnetism: It seemed possible that 
an improved permanent magnet might result from 
cooling the constituent material through an elevated 
temperature range in a steady magnetic field. Such 
experiments made with various alloys showed no 
appreciable gain, however, indicating seemingly that 
magnetic domains in this type of material could not 
be usefully oriented in this manner. Too much re- 
spect for the authority built up on these experiments 
would have barred the progress which took place 
recently when further experimentation showed that 
a certain alloy differing but little in composition from 
those which had previously been submitted to the 
treatment in question was greatly improved by it, 
yielding a permanent magnet in most respects two to 
three times as good as the best of its predecessors. 

The big steps in science have for the most part come 
from the work of fresh inquiring young minds — ^minds 
not overawed by the authority of their teachers — 
minds so young that experience hasn’t yet taught them 
that new things can’t be done. 

I am glad to see that various sciences are to be 
housed together in this building instead of being 
widely segregated, for they are all parts of one whole, 
and the knowledge and the methods and the tools of 
each can be helpful to the others. 

And these tools of which I speak play a tremendous 
role. To take for example a recent one, the cyclotron. 
Before its advent we had only a couple of radioactive 
materials — only those occurring in nature. To-day, 
thanks to the cyclotron, we have over three hundred 
artificially made radioactive elements. This has not 
only greatly increased our fundamental knowledge of 
matter, but has produced a battery of new tools in 
these various radioactive products themselves which 
can be used either as therapeutic agents or os tracers 
for the study of physiological processes, diffusion 
rates, chemical equilibria, and other purposes. 

In the electrical field we have, lunong other modem 
tools, the vacuum tube amplifier whidi not only plays 
BO important a role in radio and in the eleetrieal art 
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generally, but in the medical held makes possible the 
portable electro-cardiograph and facilitates the dem- 
onstration and recording of electric currents gener- 
ated in the human brain. 

Another tool taken from the physics laboratory 
which has made valuable contributions in many ways 
is the ionization chamber. In the field to which Dr. 
Pf abler has devoted himself, it is now universally 
used to measure x-ray and gamma ray dosage. This 
has increased the effectiveness of radiation therapy 
and enabled specialists throughout the world to com- 
pare their results intelligently and to talk a common 
language in the field where previously confusion 
reigned. 

Many other tools could, of course, be mentioned, 
each of which has contributed greatly to several dif- 
ferent branches of science. 

The tools of science serve to increase the range and 
scope of our senses, increasing our power of percep- 
tion and making it possible for us not only to observe 
but also to record and measure physical phenomena. 

The great Danish physicist, Niels Bohr, calls atten- 
tion to the fact that each of our various senses has 
been developed to such a degree that further increase 
in sensitivity would be useless to us. Our scientific 
tools help our senses not so much by being more 
sensitive in the best working range of the latter but 
mainly by extending the range. 

Consider, for example, the entire field of radiant 
energy extending from the long wave-length radio- 
waves down through heat and light to the shortest 
wave-length x-rays — a range of 60 octaves. Of this 
only one octave is perceivable by our unaided eyes. 
For our knowledge of the other 59 octaves we are 
dependent on such tools as the fluoroscope, the photo- 
graphic film, the bolometer and the radio-receiving 
set. The eyes give us no direct information outside 
of a narrow band of wave-lengths, nor do they tell 
us anything concerning the distribution of energy in 
the spectral region with which they deal. For this 
information we are dependent upon the spectroscope 
and the thermopile or bolometer. 

The light-gathering power of the lens of the eye 
is limited by its diameter. The 100-inch telescope 
gathers so much more light that it reveals to us 
nebulae two million times fainter than the faintest 
star just visible to our unaided eyes. 

Through the optical microscope we have entered a 
whole new world of living and inanimate objects, and 
now the electron microscope gives us a further fifty- 
fold useful’ magnification. Thb last device is of too 
recent a vintage for us fully to appreciate its poten- 
tialities. But it is already opening our eyes to things 
whieh bad never before been seen, as for example, 
the baoteriophages, those viruses whidi prey upon 
the various ba^ria. 


Our ears respond to sound vibrations tiirough a 
range of about ten octaves. Our knowledge of sound 
vibrations outside this range has been greatly ex- 
tended by the microphone and oscillograph and by 
the use of the local oscillator and the heterodyne prin- 
ciple. Such devices have also given us the quantita- 
tive information which our ears fail to supply. Our 
knowledge of mechanical vibrations taking place at 
remote points has also been greatly extended through 
the use of the microphone and the telephone receiver. 
This combination permits us to hear a fiy walk on a 
distant object about as well as though he were walk- 
ing on one of our eardrums, and likewise brings to 
us through a wire the conversation of a person who 
may be thousands of miles distant. In similar ways 
the other senses have been extended by the tools of 
science. 

We are, of course, interested in science not only for 
the intellectual pleasure connected with its develop- 
ment and for its aid in amplifying and extending our 
senses and thus broadening our horizons, but also for 
the useful everyday applications which can be made 
of it. These last relieve us of drudgery, increase our 
bodily comfort and lengthen our span of life. "While 
enjoying them we may occasionally sigh for “the good 
old days,” but few of us ever voluntarily relinquish 
the comforts and conveniences of modern life. Gov- 
ernment rationing is required to enable us to enjoy 
again the blessings of those “good old days.” The 
product of the science laboratory has in many cases 
had a tremendous impact on our civilization. 

It is not so long ago that about 1,800 pounds of 
living animal tissue was required to produce a horse- 
power. Now, through the work of science and engi- 
neering laboratories, we are able to produce an ex- 
plosion-type engine weighing less than one pound per 
horsepower. The 1,800-pound source of a horsepower 
was of necessity a patient plodder on the face of the 
earth. The airplane engine takes us up into the air 
and makes possible the crossing of the Atlantic, even 
between daylight and dark. 

The radio makes possible the sending of intelligence 
to the far corners of the earth in a small fraction of a 
second. 

In these and other ways science has made the earth 
in effect so small that isolation is no longer possible, 
and the process has taken place so rapidly that we 
have as yet failed to make the necessary readjustment. 

Science has been blamed by some for the misuse of 
its product, and you will remember that in England 
Dean Inge even proposed a moratorium on science. 
The present emergency will serve to show the danger 
of such procedure to any nation subscribing to it with- 
out definite and effective guarantees that all other 
nations would do likewise. 

Furthermore, there has never been a danger to on 
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i;pdiyidttal or a nation in knowing too much — the dan- 
ger always comes from knowing too little. 

The development of science is now proceeding rap- 
idly, both in educational institutions and in the in- 
dustrial research laboratories of the country. It is, 
in the past, mainly to the college laboratory that we 
have looked for the development of new scientific 
facts and principles, leaving to the industrial labora- 
tory the practical applications of such new knowl- 
edge, More recently there has been a marked ten- 
dency for the college to become both application and 
patent minded, this with the entirely praiseworthy 
purpose of earning money to finance its research. 
This has seemed to me a regrettable tenden<;y, for the 
reason that it unavoidably brings the element of 
secrecy into this portion of the work of the univer- 
sity and so builds up a certain barrier, partly real 
and partly psychological, between it and industry. 
To a certain extent it j)uts the two institutions on a 
competitive, rather than on a mutually complemen- 
tary, basis. It is to the university that industry 
should look to train men for its laboratories in the 
fundamentals oj' science, and if this work is to be 
well done, fundamental research must be curried on 
by members of the teaching staff of the university, 
for without this the teaching will lack freshness and 
vigor and inspirational quality. Financial support 
must, of course, be provided, and should come from 
the public either in the form of a government subsidy 
or as a contribution from industry to be in turn liqui- 
dated by the public. 

The fundamental experiments underlying a great 
industry, and often greatly affecting the daily life of 
a people, are always so simple in character that they, 
and their place oi' origin in the science laboratory, are 
soon almost forgotten. 

For example, the radio in all its varied forms is 
based upon the theoretical work of Maxwell and the 
simple confirmatory laboratory experiments of Hein- 
rich Hertz — simple experiments involving the dis- 
charge of an electric spark between two brass rods 
with the consequent production of a microscopic 
spark between the closely spaced ends of a circular 
metal hoop placed at a distance. These experiments 
showed that electrical energy could be transmitted and 
received across empty space. It was, of course, a far 
cry from these experiments, bridging a gap of only a 
few feel, to present-day radio. But all our multitudi- 
nous peace- and war-time applications of radio started 
from those simple beginnings. 

In the same way consider the dependence of the 
automotive industry upon some substance having 
the properties of vulcanized rubber. The primitive 
wooden wheel is still used for the oxcart, and the 
metal-tired wooden wheel for the horse-drawn vehide, 
but for present-day speeds we must have vulcanized 


rubber or its equivalent. This takes us back to the 
simple experiment of Goodyear, who completely 
changed the physical properties of natural rubber 
by adding to it a little sulfur and a little heat, thus 
imparting to it the wonderful mechanical properties 
without which so much of present-day mechanization 
would be impossible. 

To-day we see the majority of the scientists of the 
world, both university and industrial alike, recruited 
for use in offensive and defensive warfare, and we see 
science playing so vital a role that it may win or lose 
the struggle. All the sciences are involved. Some of 
this work is being done in groups which were already 
in existence in university, industrial, commercial, gov- 
ernment and other laboratories ; while another part is 
being done in new groups recruited for the purpose, 
mainly from the staffs of our colleges. 

A tremendous contribution to the war effort is being 
made by our colleges not only through the activity of 
their scientific staffs in developing important new ma- 
terials and new devices but also through the use of 
their teaching facilities. The importance of this last 
can hardly be overestimated, for we must not only 
have the necessary new mechanisms of warfare but we 
must also have an adequate number of people con- 
versant with their use and their maintenance; and the 
essential basic training of these people is best given in 
the colleges. 

While the necessity for the scientific effort involved 
represents in magnitude the greatest tragedy which 
civilization has ever encountered, much of it will have 
lasting value, and in many important lines research 
is being prosecuted at a rate which would be qtdte 
out of the question in peacetime. This is especially 
true in the fields of physics and chemistry. Most of 
this work is of so confidential a nature that it can not 
be publicly discussed at this time. 

In the x-ray field I can say that until within the last 
year and a half but few radiographs had ever been 
made using more than a couple of hundred thousand 
volts. As a result of the war, industry is now em- 
ploying many one-million volt radiographic outfits. 
These are portable and mechanically and electrically 
flexible and permit the ready examination of steel 
castings and welds up to a thickness of as much as 
eight inches. 

Furthermore, we have recently built, with the help 
of Pr. Donald Kerst, of the University of Illinois, an 
induction electron accelerator for twenty million volte, 
and are now building a larger one designed to operate 
at voltages up to a hundred million. This last ma- 
chine, used as a source of x-rays, should enable us to 
determine what radiographic and other useful results 
can be accomplished by such high-vditage radiation. 

This same device should also render ayaUalde fof 
physical, ^emioal and medical 
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rays corresponding to these same enormous volt- 
ages. In the medical field these cathode rays may 
have a good deal of therapeutic interest in the treat- 
ment of deep-seated tumors, since they will have suffi- 
cient penetration and since, unlike x-rays and gamma 
rays, their effect will be a maximum near the end 
of their range — properties which should facilitate the 
destruction of a tumor without damage to the over- 
lying tissues. 

The fluoroscopic application of x-rays is also being 
developed rapidly for use in industry, where it makes 
possible the ready examination of small metal cast- 
ings. Without this non-destructive method it has 
sometimes been necessary to expend much machine 
work on a casting before a fatal hidden defect was 
revealed. Such wastefulness of labor is now avoided 
by the fluoroscopic inspection. 

In the medical field we have seen an x-ray develop- 
ment take place during this war which will have great 
permanent value. It consists in the photography with 
the camera of the fluorescent screen image and, in the 
case of chest examinations, it will reduce the cost of 
the photographic film required to about one tenth that 
of the usual direct method of radiography and with 
but little sacrifice, we are told, in diagnostic value. 
This will make economically possible the chest radi- 
ography of all army recruits and the frequent chest 
examinations which are so desirable in the case of our 
young people. Many other important examples will 
come to light after the emergency. 

Science institutions bring their votaries together, 
and so facilitate cooperative effort. The science lab- 
oratory and the scientific society alike facilitate the 
helpful interchange of ideas, thus giving both pleasure 
and assistance. Some individuals are by preference 
lone workers, but fortunately for human progress the 
scientist is usually a gregarious animal, taking plea- 
sure in being with his own kind, that is, with those 
who can understand and appreciate his work. And 
by such contact he gives and receives help. 

The question is sometimes raised as to whether the 


day of the lone scientific worker is past. While the 
answer is no, it is certain that with the great increase 
which has taken place in recent years in the number 
of science laboratories and in the number of people 
working in them, the percentage of our scientific 
progress due to the lone worker has undergone a 
corresponding decrease. 

The sdenoe institution also helps by lending dig- 
nity to the profession of the scientist, thus playing 
no small role in scientific progress. The degree con- 
ferred by the institution is a badge of distinction 
which serves as a spur both to the acquisition of the 
knowledge of the past and to subsequent achievement. 

In closing may I express the hope that the tradition 
of this laboratory, so auspiciously begun, may grow 
in stature and in luster with the years, and that it may 
be a credit to the founders of this institution and to 
the distinguished name tins institution now bears. 

Sir William Osier, lifelong advocate of medical re- 
search and himself one of its finest exemplars, in 1908, 
stirred by the shifting of the medical center of the 
world from Vienna to Berlin and by his longing to see 
it move again, this time across the Atlantic, wrote a 
letter in which he fancifully but eloquently quoted 
these words from Minerva Medica^^ : 

We Gods have but one motto — those that honor us — we 
honor. Give me the temples, give me Hie priests, give me 
the true worshij) — and T will como. . . . Where the wor- 
shippers are the most devoted, not, mark you, where they 
arc the most numerous; where the clouds of incense rise 
highest, there must my chief temj)le be, and to it from 
all quarters will the faithful flock. 

So now, as we dedicate this new altar to science, in 
the name of another great exponent of medical re- 
search, may we not feel that we arc adding to the ful- 
filment of Osier's dream of a third of a century agot 
Let us hope that here Minerva may find a new and 
welcome shrine, where the clouds of incense will rise 
over higher, fed by an ever increasing and ever more 
devoted band of worshipers at the altar of truth. 


SMITHSONIAN ENTERPRISES 

By Dr. C. O. ABBOT 

SEOBBrTAaT, SUrTHSONlAN INSTITUTION 


In the main hall of the old brown-stone Smithsonian 
building are found several of the reasons why the 
Institution is being frequently called upon to assist 
the armed services* In this hall was opened; in Janu- 
ary; 1941| an exhibit which presented all branches of 
Stoifchsoiwan interests in a striking way. At either 
04 M ^ hall is a world map. One map displays 
|h 0 wprM-wide^ of Smithsonian publica- 


tions. The other shows that none of the seven con- 
tinents nor the seven seas has failed to be the scene 
of many expeditions, for collecting or for basic inves- 
tigations, in which the Sniithsonian has worked alone 
or has prominently participated. 

Th^ world-wide scope of Smithsonian interests and 
knowledge, assodated with the intimate acquaintance 
with dhnology, resourees, language and cHmatic 
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eonditions of out-of-the-way places which many of its 
staff members have gained brings to the Institution 
a multitude of questions from the military services, 
now called to far-away shores. 

In order to understand the favorable position of 
the Institution to assist in war enterprises, it is neces- 
sary to recall the unique nature of its organization. 
By the will of James Smithson, an Englishman who 
died in 1826, the Institution “for the increase and 
diffusion of knowledge among nmn^^ was conceived 
and endowed with his private fortune of $550,000. 
The old brown-stone building was erected from the 
early income of the Smithson fund. To the original 
endowment has been added, for general purposes, 
about $1,500,000 more by gifts from later donors. 
Besides these resources for general purposes, the 
Institution is the legal owner of the Freer Gallery of 
Art, its contents and endowment, and the National 
Gallery of Art and all the works of art it contains 
excepting loans. 

The Smithsonian Institution is the ward of the 
National Government, ruled by a Board of Regents 
comprising the Vice-President of the United States, 
the Chief Justice, three Senators, three Representa- 
tives and six eminent private citizens selected by the 
Congress. The Secretary of the Board of Regents is 
the executive officer. Each of the five secretaries has 
been of international standing as a man of research 
and has exercised almost unlimited authority in guid- 
ing the operations of the Institution. From Smith- 
sonian private initiative has arisen the National 
Museum, Zoological Park, Bureau of American Eth- 
nology, Bureau of International Exchanges of scien- 
tific literature, Astrophysicul Observatory and the 
three Galleries of Art, all now appropriated for 
annually in large measure by the Congress, but all 
entrusted to the administration of the private Smith- 
sonian Institution, Several other government enter- 
prises, including the weather service and the fisheries 
service, were initiated and carried on for many years 
by the Institution. 

Thus with powerful government support, but with 
independent control of a small but highly useful pri- 
vate income, the Institution is in position to take up 
instantly at any time any project within the scope of 
its charter, “the increase and diffusion of knowledge,” 
which lies within its available means. Also, from its 
cordial world-wide contacts it gives and receives co- 
operation from individuals and institutions far and 
near, unhampered by the restrictions which necessarily 
surround purely government operations. 

Thus, when it was learned that the National Re- 
search Council, the Council of Learned Societies and 
the Social Science Research Council were considering 
jointly the possibility of setting up the Ethnogeo- 
graphic Board for correlating information on the 


little known areas of world conflict, for the use of 
the armed services and other government branches, 
the Smithsonian Institution was able to help to start 
the project at once. It offered the salary of the 
director, an attractive office for his use, the assistance 
of one of its ethnologists and assured him of all the 
resources of knowledge stored up in the experience 
.and learning of its staff. 

Located in the great Smithsonian hall, the Ethno- 
geographic Board, Dr. William Duncan Strong, direc- 
tor, has functioned since July, 1942, and already has 
been called upon to the full extent of its facilities to 
meet the requests for special types of knowledge 
which come from various services of the government. 

The vast collections of the National Museum and 
the facilities of other Smithsonian bureaus are also 
of great usefulness in the identification, study and 
provenance of strategic materials relating to national 
defense, such as rubber, tin, aluminum, mica, mer- 
cury, abrasives. The staffs contain experts and tech- 
nicians with outstanding experience in many fields, 
and the laboratories and equipment are useful in 
building and testing instruments and furnishing spe- 
cial information. Some of its staff members, because 
of unique knowledge, have been drawn away on spe- 
cial missions to aid the war effort. 

Among the outstanding events of recent time in 
the diverse fields of the Smithsonian Institution, the 
greatest by far is the opening and growth of the 
National Gallery of Art, gift of Andrew W. Mellon, 
and enriched not only by his own collection of famous 
objects of art but by the munificent gifts of Samuel 
H. Kress and Joseph E. Widener, and the choice 
loans from other art connoisseurs. 

For present-day Washington, crowded with service 
men and workers in the executive offices, the National 
Gallery is a godsend. And the more so because 
through the generosity of Mr. Chester Dale it has 
been opened for months this year on Sunday evenings, 
with the added beauty of choice music. Thousands 
attend each Sunday, and the attendance grows and 
grows. It may not bo generally realized that the 
National Museum and the Zoological Park each re- 
ceive about 2,500,000 visitors a year, and that at 
present rates the National Gallery will not fall below 
them. 

For five years the Smithsonian Institution cooper- 
ated with the United States Office of Education and 
the National Broadcasting Company in the weekly 
broadcast “The World is Yours.” The programs were 
selected and edited by the Institution, and written, 
on material furnished by its experts, by a professional 
script writer employed by the Smithsonian. The 
popularity of the program remained undiminishedi 
and twice within the past two years an olBoial rating 
service placed “The World is Yours” at the top of all 
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non-commercial programs on all networks. Many 
wUl regret that owing to war demands the National 
Broadcasting Company has felt obliged to take this 
program off the air. 

In cooperation with the National Geographic So- 
ciety and with the good will of the Mexican Govern- 
ment, Mr. Matthew W. Stirling, chief of the Bureau 
of American Ethnology, has excavated sites in south- 
ern Mexico during the past three years. His work 
was very fruitful. Stelae carrying the earliest known 
dates in American archeology were found. Also a 
number of colossal portrait heads in stone, having 
most interesting negroid characteristics. At the very 
end of his digging in 1941, Mr. Stirling opened a 
cache of nearly a hundred jade objects, unprecedented 
in America. 

Dr. F. H. H. Roberts, Jr., also of the Bureau, con- 
tinued for several years the excavation of the Linden- 
meier site in northern Colorado, rich in Folsom points 
and bones of extinct animals. He found evidences 
of occupation by men contemporaneous with post- 
glacial phenomena of perhaps 20,000 years ago. In 
one instance a Folsom point was found imbedded in 
the vertebrum of an extinct species of bison. Bones 
of camels and other extinct forms evidence the an- 
tiquity of these layers, some 15 feet below the pres- 
ent levels. The post-glacial age of the site was deter- 
mined by cooperating geologists from Harvard Uni- 
versity. 

Another branch of science has received a valuable 
contribution from the Institution this year. Volume 6 
of the Annals of the Smithsonian Astrophysical Ob- 
servatory was published in April, 1942, by the gener- 
ous provision of Mr. John A. Roebling, to whose 


support for twenty years the investigation is greatly 
indebted. Volume 6 contains a detailed account of 
the methods employed to determine the solar con- 
stant of radiation from observations in North and 
South America and Africa. A table of 78 quarto 
pages gives the daily determinations of the years 
1923 to 1939, and is followed by a table of 10-day 
and monthly means. It is shown that the sun’s output 
of radiation varies from day to day in close correla- 
tion with the areas of solar faculae. The rotation 
period of 27 days is well shown by solar variation. 
Fourteen long periods ranging from 8 months to 23 
years are indicated. It is claimed that the weather, 
both from day to day and through seasons and years, 
is profoundly affected by these long- and short-range 
solar variations. As regards wave-length, it is shown 
that the sun’s variations are slight for red and infra- 
red rays, and only of the order of 1 to 3 per cent, 
at maximum for total radiation. But the variation 
increases rapidly towards shorter wave-lengths, and 
becomes six times as great for ultraviolet rays as for 
total radiation. 

Such are some of the recent enterprises of the 
Smithsonian Institution. It would be invidious to 
mention the outstanding services which individuals of 
its staff are giving to government services in this 
crisis, and it would unduly prolong this paper to 
speak of many other interesting operations of the 
Institution. Its usefulness is due in great measure 
to its unique character as a ward of government, 
endowed with a small but freely disposable private 
income, and looked upon with respect and favor, the 
world around, on account of its shining history of 
nearly a century. 


OBITUARY 


DAVID WILLIAM CORNELIUS 

Db. D. W. Cornelius, head of the physics depart- 
ment at the University of Chattanooga until his retire- 
ment in 1941 on account of ill health, died on June 2, 
1942, at Vincennes, Indiana, at the age of 57 years. 
For six years his health had become increasingly poor, 
the illness being finally diagnosed as cerebral arterio- 
sclerosis, something for which medical science has as 
yet found no cure. In spite of a reduction in teaching 
duties in 1939, a leave of absence in 1940 and his 
retirement to emeritus status in 1941, Dr, Cornelius 
was unable to stem the development of the fatal dis- 
ease. But throughout these trying times he main- 
tained the same cheerful disposition which has en- 
deared him to a host of acquaintances and friends. 

Dr. Cornelius was bom in Linton, Indiana, and was 
a graduate of DePauw in 1906. He did graduate 


work at the Universities of California and Illinois, 
receiving his doctorate from the latter institution in 
1912. He served as assistant in physics at DePauw, 
Purdue and California, as professor of physics and 
engineering at Ottawa (Kansas), assistant professor 
of physics and astronomy at the University of Kansas, 
instructor in physics at Missouri University, and pro- 
fessor of physics at Alma College, until he was called 
to the University of Chattanooga as head of the phys- 
ics department in 1920, 

Dr. Cornelius is known chiefly as an inspiring 
teacher and for the many physicists who have received 
their college training under his careful guidance. His 
professional interests were numerous and he was a 
member and regular attendant of the various scientific 
societies in his field. He was a member of the execu- 
tive council of the American Association of Physics 
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Teachers, president of the Tennessee Academy of 
Science and vice-president of Sigma Pi Sigma, physios 
honor society. 

The board of trustees of the University of Chat- 
tanooga by resolution mentioned, among other things, 
his seal in building up the physics department and his 


effectiveness and high standards as a teacher. The 
resolution refers to the fact that “He cultivated in his 
students the spirit and methods of original research.’’ 

Dr. Cornelius is survived by his wife, Orrelle F, 
Cornelius. Marsh W. White 

Thk Pennsylvania State College 


SCIENTIFIC EVENTS 


A BRITISH VETERINARY EDUCATIONAL 
TRUST 

Dr. W. K. Wooldridge, president of the British 
National Veterinary Medical Association, has an- 
nounced the formation of a Veterinary Educational 
Trust to raise and administer funds to provide better 
facilities for the education of veterinary surgeons. 

It is proposed to raise a minimum sum of £1,000,000 
for the trust. The Times , London, writes editorially 
as follows: 

On many occasions since the last war attention has been 
drawn in these columns to the strange anomaly that, while 
breeding and exporting some of the best livestock in 
the world, Great Britain has lagged far behind other 
countries in the matter of equipment for the study and 
teaching of veterinary science. As long ago as 1929 a 
departmental committee appointed by the Minister of 
Agriculture strongly criticized the condition of the Royal 
Veterinary College. In the following year Lord Hare- 
wood raised the question in the House of Lords. Even- 
tually a royal charier was granted constituting a new 
governing body, and in 1937 the present buildings of the 
college (replacing those that had been in use since 1791) 
were opened by the King and Queen. All this showed 
distinct, though slow, progress; yet it was not enough. 
Another government committee, reporting in 1938, de- 
clared that ‘‘veterinary education has been starved, the 
veterinary schools are overcrowded, teaching staffs are 
inadequate , . . facilities for clinical and practical train- 
ing are insufficient and the system of education and 
courses of study also need amendment.*’ Those were 
strong criticisms, which the committee supplemented with 
valuable suggestions. One of these suggestions was that 
each veterinary school should have its field station, and in 
some of them — the Liverpool Veterinary College, for ex- 
ample — this has now been achieved. Obviously, however, 
there can be no complacency over a state of affairs which 
has lately drawn from such an authority as Sir Arthur 
Olvor the accusation that '‘there is no other country in 
which livestock has such tremendous importance or in 
which so little has been done for veterinary education. . . . 
Tho necessary facilities are still not available in this 
country for adequate practical instruction.” 

With these facts in mind it is possible to appreciate 
the full importance of the announcement made by the 
president of the National Veterinary Medical Association 
that a veterinary educatioxml trust has been formed with 
the object of improving veterinary education in this coun- 
try and in the hope of raising for that purpose a fund of 


at least a million pounds. Tho sum is large, but it will 
give the nation an idea of the importance of the issues at 
stake. There are in this country, as Dr. Wooldridge has 
reminded ua, only 2,000 active veterinary surgeons to cope 
with a task that could well employ twice that number. 
Britain’s inadequate educational services, moreover, have 
the responsibility of providing veterinary surgeons for 
the Colonial Empire. The war has shown up some defi- 
ciencies here, as in other places. Animal health is an 
essentia] part of the economy of husbandry. Animal dis- 
eases must mean loss and waste and may, in some forms, 
have their effect upon public health. The revival of 
British agriculture on a permanent basis will demand all 
the aid that science can give and, not least, all that an 
improved and developing system of veterinary science can 
contribute in the way of prevention as well as of cure. 
More veterinary surgeons and a better training are needed, 
and a million pounds is by no means too large an endow- 
ment to demand for those purposes. 

THE PROFESSIONAL TRAINING OF 
CHEMISTS 

The sixth progress report of the committee of the 
American Chemical Society on the professional train- 
ing of chemists, which met in April, recently appeared 
in Chemical and Engineering "News, 

It is reported that students who receive the bache- 
lor’s degree from institutions in the official list after 
fulfilling the minimum requirements adopted by the 
society for the professional training of chemists be- 
come eligible for full membership following graduation 
and two years’ experience in the field of chemistry or 
chemical engineering or in postgraduate study. Stu- 
dents who graduate in chemistry or chemical engineer- 
ing from other colleges will be eligible only after five 
years. In each institution listed, the head of the de- 
partment of chemistry will be asked after each gradu- 
ation period to give the committee the names of those 
students who have fulfilled the specified requirements 
and who will thus, in the minimum time, qualify pro- 
fessionally for full membership in the society. Stu- 
dents majoring in chemistry or chemical engineering 
and graduates without the experience requisite for 
full membership may join as junior members with all 
privileges of membership except that of holding office. 
They thus gain seniority in the society and are auto- 
matically transferred to full professimial statmi on 
acquiring the necessary aaperimiccu 
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Only a small number out of several hundred institu- 
tions have yet to be given formal consideration. For 
several others action has been deferred, either because 
the committee vishes to obtain further information or 
because of pending changes which may alter situations 
within certain institutions. 

It should be emphasised that the institutions on the 
official list will be reviewed from time to time and their 
fitness to retain recognition examined. Any institu- 
tion for which an unfavorable action has been given 
may, after an interval of two years following the date 
of notification of such action, request a review of its 
situation by the committee. The committee may drop 
an institution from the approved list (1) if it does not 
graduate each year at least one student who meets the 
requirements for attaining membership in the society 
in the minimum time; (2) if changes in department’s 
curriculum or institution’s general educational policy 
tend to be contrary to the best interests of fundamental 
chemical training; (3) if the attitude and spirit of the 
department do not show or manifest a definite profes- 
sional point of view toward student training; (4) if 
departmental facilities are not kept up and maintained 
to an adequate standard; or (5) if quality of staff is 
not maintained when changes occur. 

The committee recognizes that one of the most im- 
portant factors in assessing the quality of work in an 
institution is concerned with the personnel of the staff. 
It is felt that the staff should be adequately trained and 
properly qualified to teach chemistry with its latest 
developments. Institutions which meet merely formal 
requirements without at the same time having the 
proper personnel can scarcely be considered as doing 
high-quality work. 

The committee realizes that many institutions have a 
yery high type of instruction in the elementary chem- 
istry courses but, either through lack of funds or insuf- 
ficient size of staff, are unable to give the necessary 
advanced work of the bachelor’s degree level or are 
unable to give it adequately for the professional train- 
ing of chemists. The committee feels strongly that this 
type of institution serves a very useful purpose in the 
American scheme of education but that it would be un- 
wise for such institutions to attempt professional train- 
ing in the sense that the committee uses that phrase. 
Graduate schools and employers of chemists will con- 
tinue to recognize that high quality men soundly 
trained in the elementary principles of chemistry may 
be obtained from these institutions, and it should be 
understood that no stigma is attached to their omission 
from the list of institutions the committee deems to be 
qualified to offer professional training for chemists. 

AMERICAN STANDARDS FOR 1942 

fjnt Amerioaa 8tan4ards Association announces 
tiui imMoaticn of its htest list of American Stand- 


ards for 1942. More than 550 standards are listed, of 
which 71 represent new and revised standards ap- 
proved since the February, 1942, issue of the list. 
These are marked with an asterisk. There is a sepa- 
rate heading for standards developed specifically for 
the war effort. Another section is devoted to Ameri- 
can Safety Standards. Other standards include defi- 
nitions of technical terms, specifications for metals 
and other materials, methods of test for the finished 
product, dimensions, etc. They reach into every im- 
portant engineering field and serve as a basis for 
many municipal, state and federal regulations. This 
particular list will serve as a useful reference to the 
engineering and purchasing departments of many 
manufacturing firms. Every government order is 
bused on specifications, and standards are further 
used in industry in simplifying the production prob- 
lem, conserving materials, pegging quality to price 
control, in inspection and in contracting and subcon- 
tracting. A large part of the work of the association 
is now undertaken in connection with war and indus- 
trial work. The association is under contract with the 
Federal Government to carry on an increasing amount 
of such work. 

In each case standards approved by the association 
represent general agreement on the part of maker, 
seller and user groups as to the best current industrial 
practice. More than 600 organizations are taking 
part in this work. The list will be sent free on request 
by the American Standards Association, 29 West 39tfa 
Street, New York, N. Y. 

FELLOWSHIPS OP THE LALOR 
FOUNDATION 

The appointments to fellowships under the sixth 
annual series of fellowship awards of the La lor Foun- 
dation, which covers the academic year of 1942 to 
1943, have been announced. They are; 

A. Calvin Bratton, of the University of Texas, to work 
with Professor E. K. Marshall, of the Medical School of 
the Johns Hopkins University; 

Edward H. Prieden, of the University of California, to 
work with Professor Roger J. Williams at the University 
of Texas; 

Francis J. Reithel, of the University of Oregon, to work 
with Professor Edward A. Doisy at the School of Medi- 
cine of St. Louis University; 

James R. Weisiger, of the Johns Hopkins University, 
to work with Professor A. Baird Hastings at the Harvard 
University Medical School. 

The work of these men is in fields closely assoriated 
with problems related to the war. 

Owing to war conditions, appointments to the five 
remaining fellowships originally scheduled for the 
1942-43 series have been postponed. 

Also, as announced by Dr. G. Lalor Burdii^, diree^ 
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tor of the Lalor Foundation, the present plan of the 
foundation is now to discontinue its regular program 
of fellowship awards until the demobilization of scien- 
tific personnel at the end of the war. . Thus it is 
planned that the usual fellowship awards of the foun- 
dation will go into a reserve to form an accumulation 
for post-war assignment. To date fifteen such awards 
will be made available at that time for post-doctorate 
research in chemistry. The standard annual stipend 
of a Lalor Foundation award is $2,000. 

THE AMERICAN SOCIETIES OF AGRONOMY 
AND SOIL SCIENCE 

The annual meeting of the American Society of 
Agronomy and Soil Science Society of America will 
be held on November 11, 12 and 13 at the Hotel Statler 
in Saint Louis. Particular attention will be given to 
the part which agronomists can take in the war effort. 
The general meeting will be held on Thursday morn- 
ing, November 12, at which time Dr. 0. S. Aamodt, of 
the Bureau of Plant Industry, will discuss “The Seed 
Situation and the War,” and Dr. F. W. Parker, of the 
Bureau of Plant Industry, will speak on “Fertilizer in 
the War Program.” Following these papers a round- 
table discussion will be held on “The American Society 
of Agronomy and the War.” The business meeting 
of the society will be held after the round-table dis- 
cussion. 

The Crops Section will have a general program on 
Wednesday afternoon and sectional meetings on Wed- 
nesday morning, Thursday afternoon and Friday, 
both morning and afternoon. The Soil Science So- 
ciety will have its general program on Thursday after- 
noon and sectional programs on Wednesday and 
Friday. The American Society of Agronomy will 
hold its annual banquet on Thursday, November 12, 
at which time Dr. Richard Bradfield, president of the 
society, will give the presidential address entitled 
“Our Job Ahead.” The Soil Science Society will hold 
its annual banquet on Wednesday with D. Howard 
Doane, Doanc Agricultural Service, St. Louis, as the 
principal speaker. His subject will be “Soil Science 
and its Practical Application.” 

On Monday and Tuesday, November 9 and 10, the 
Fertilizer Committee of the society will hold its annual 
meeting, the meeting of the Joint Committee on Fer- 


tilizer Application and an organization meeting of 
the National Joint Committee on Nitrogen Utilization. 

EXPEDITION OF THE DEPARTMENT OF 
TROPICAL RESEARCH OF THE NEW 
YORK ZOOLOGICAL SOCIETY 

The Now York Zoological Soeiety^s forty-third ex- 
pedition of the Department of Tropical Research has 
just come to an end. Dr. William Beebe with a staff 
of three — Jocelyn Crane, research zoologist, George 
Swanson, artist, and Henry Fleming, entomologist — 
left New York for Venezuela on February 12 and 
returned on September 20, flying both ways on Pan- 
American planes. 

Invaluable assistance and support were given by a 
grant from the Committee for Inter- American Artistic 
and Intellectual Relations; by the Standard Oil Com- 
panies of New Jersey and Venezuela, and by the fol- 
lowing trustees of the Zoological Society; Laurance 
Rockefeller, Childs Frick, Herbert L. Sattcrlce and 
George C. Clark. 

The field work was carried on in the jungles about 
Caripito, Venezuela. The objects were to conclude 
life history studies begun in British Guiana ten years 
ago; to secure a representative record of wild life in 
colored motion pictures; to record the reactions of 
animals to the very distinct dry and wet seasons; to 
investigate the night life of jungle organisms ; and to 
make observations through very high power binocu- 
lars (12, 20 and 40 diameters). 

In the course of the seven months, upwards of 40,000 
insects were collected and 150 color plates completed, 
while Jocelyn Crane took 6,000 feet of color motion 
picture film and more than 1,000 stills, both black- 
and-white and colored. The great amount of obser- 
vational data obtained will be evident in forthcoming 
technical and popular contributions. Substantial 
foundations were laid for a future source of supply 
of living, neotropical vertebrates and invertebrates 
for the Zoological Park. There seems to be no reason 
why there should not be a continuous flow of animals 
suitable for exhibition, when the end of the war again 
permits the safe passage of oil tankers. 

Five lectures with motion pictures were given in 
Caripito and Caracas, and constant, constructive rela- 
tionships initiated and maintained with Venezuelan 
scientists and institutions, 


SCIENTIFIC NOTES AND NEWS 


Da. ARTHtra B. Lamb, professor of chemistry and 
director of the chemical laboratory at Harvard Uni- 
versity, has been awarded the 1943 William H. Nichols 
Medal of the New York Section of the American 
Chemical Society, 


The John Fritz Medal has been awarded to Dr. 
Willis Rodney Whitney, honorary vice-president of 
the' General Electric Company. The medal is given 
for “notable scientifle or industrial achievement, with- 
out restrietjoy^ on aoeount of nationality or The 
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board of award consists of representatives of the 
American Society of Civil Engineers, the American 
Institute of Mining and Metallurgical Engineers, the 
American Society of Mechanical Engineers and the 
American Institute of Electrical Engineers. 

Gkrard Swope, president of the General Electric 
Company, New York, has been selected as the sixth 
recipient of the Hoover Medal. The citation reads: 
“Gerard Swope, engineer and distinguished leader 
of industry, ever deeply interested in the welfare of 
his fellowrnen, whose constructive public service in the 
field of social, civic and humanitarian effort has earned 
for him the Hoover Medal for 1942.^’ The presenta- 
tion will be made at the winter convention of the 
American Institute of Electrical Engineers during the 
week beginning on January 25. The medal is adminis- 
tered by the Hoover Medal Board of A's^ard, consist- 
ing of representatives of the four principal engineer- 
ing societies. It was formally instituted on April 8, 
1930, during the celebration of the fiftieth anniversary 
of the American Society of Mechanical Engineers, 
“To honor engineers whose preeminent services have 
advanced the well-being of mankind and whose talents 
have been devoted to the development of a richer and 
more enduring civilization, the Hoover Medal is 
awarded in recognition and appreciation of those 
principles and ideals of civic obligation and of public 
service exemplified by the life and work of Herbert 
Hoover,” to whom the first award was made. 

Dk. Gustav Eglopp, director of research of the 
Universal Oil Products Company, Chicago, was elected 
on September 4 an honorary member of the Chemical, 
Metallurgical and Mining Society of South Africa, 
Johannesburg. 

A TKSTmoNiAu banquet in honor, of Professor 
Vladimir Nikolaevich Ipatieff will be given on the 
evening of November 20 by the American Institute 
of Chemists to commemorate his seventy-fifth birth- 
day, the golden jubilee of his career in chemistry and 
his golden- wedding anniversary. The speakers and 
their subjects will be Professor Frank C. Whitmore, 
“Ipatieff and His Influence on World Chemistry”; 
Professor Vladimir Nikolaevich Ipatieff, “My Twelve 
Years in the United States of America”; Dr. Gustav 
Bgloff, “Ipatieff^s Influence on Industry,” and Pro- 
fessor Ward V. Evans, “Ipatieff the Scholar.” 

The honorary degree of doctor of science was con- 
ferred on October 23 at the Founders' Day exercises 
of Lafayette College on Dr. Carl C. Speidel, professor 
of anatomy in the University of Virginia. 

At a meeting of the Virginia Chapter of the Sigma 
Xi on October 29, officers for 1942-43 were elected 
as follows: Leland B. Snoddy, Prenident; Ladley 
Husted, Vice^preBideni; Joseph K, Roberts, Secre- 


tary; Lawrence R. Quarles, Treasurer, With these 
officers will be F. L. Brown and Alfred Burger to con- 
stitute the executive committee for 1942-43. 

At the annual general meeting of the Physical So- 
ciety, London, held on October 2, the following officers 
were elected for the year 1942-43: President, Sir 
Charles Darwin; New Vice-presidents, Professor C. 
D. Ellis and Dr. H. T. Flint; Honorary Treasurer, 
Dr. C. C. Paterson; Honorary Secretaries, J, H. 
Awbery (papers) and Dr. W. Jevons (business) ; 
Honorary Foreign Secretary, Sir Owen Richardson; 
Honorary JAhrarian, Professor L. C. Martin; New 
Members of Council, E. R. Davies, Dr. W. B. Mann, 
A. J. Philpot, Professor II. C. Webster and Dr. W. 
D. Wright. 

Museum News states that the British Museums As- 
sociation, London, elected on July 9 Dr. Douglas A. 
Allan, director of the Liverpool Public Museums, to 
the presidency. He succeeds Major S. F. Markham. 
M. B. Hodge, of the Bankfield Museum, Halifax, was 
elected honorary secretary, and S. D. Cleveland, of 
the City Art Gallery, Manchester, was elected honor- 
ary treasurer. F. S. Wallis continues as honorary 
editor of The Museum Journal. The association has 
announced that, owing to the many requests from over- 
seas for duplicate copies of the Journal to replace 
copies lost in transit through enemy action and to 
the frequent loss of replacements also, it has decided 
not to send additional copies in future but to conserve 
stock and make replacements at the end of the war. 

Dr. Ernest R, Hiloard, professor of psychology 
at Stanford University, was recently appointed head 
of the department of psychology to succeed Dr. Lewis 
M. Ternian, who resigned at the close of the summer 
quarter. Dr. Hilgard is now in Washington, D. C,, 
conducting morale studies for the government, and 
expects to remain there this year. In his absence, Dr. 
Paul R. Farnsworth, professor of psychology, will be 
acting head of the department. 

At the University of Michigan, Dr. R. V. Churchill, 
of the department of mathematics, has been promoted 
to a professorship, Dr. P. S. Dwyer to an associate 
professorship, and Dr. R. M, Thrall to an assistant 
professorship. 

Dr. Arthur William Mickle Ellis, professor of 
medicine at the University of London, was appointed 
Regius professor of medicine at the University of 
Oxford on the retirement of Sir Edward Farquhar 
Buzzard. 

It is announced in Nature that Sir Henry Dale, 
president of the Royal Society, has accepted the direc- 
torship of the Laboratories of the Royal Institution 
with the Fullerian professorship, in succession to the 
late Sir William Bragg. Sir Henry has expressed the 
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viah that his appointment should be limited to a 
period of three years, so that the managers of the 
Royal Institution may then be free to consider their 
future policy. 

Db. Frank C. Whitmore, research professor of 
organic chemistry and dean of the School of Chem- 
istry and Physics at Pennsylvania State College, an 
investigator for the National Defense Research Com- 
mittee, is serving on the referee board of the Chemical 
Division of the War Production Board. 

Dk. Robert A. Keiioe, of the Kettering Laboratory 
of Applied Physiology of the University of Cincin- 
nati, has been appointed a member of the Sectional 
Committee on Allowable Concentrations of Toxic 
Dusts and Gases of the American Standards Associa- 
tion. The scope of the committee is to determine and 
promulgate the allowable concentration limits of 
harmful gases, fumes, vapors, dusts and mists in the 
atmosphere of working places, from the viewpoint of 
occupational disease prevention. 

Dr. H. C. OBERHOTiSER, curator of birds at the 
Cleveland Museum of Natural History, is on leave of 
absence until January 1. He has undertaken war 
emergency editorial work with the U. S, Fish and 
Wildlife Service. W. Earl Godfrey, research asso- 
ciate in ornithology, will serve in Dr. Oberholser^s 
absence. 

Dr. Emory W. Morris, of the Kellogg Foundation, 
has been made chairman of the recently established 
council on dental health of the American Dental Asso- 
ciation. 

Museum News reports that the State Legislature of 
Virginia has created a commission to consider the 
establishment of a state museum of science. Mem- 
bers of the commission are Henry S. Johnson, Gooch- 
land, appointed by the Speaker of the House of Dele- 
gates; Robert K. Brock, Farmville, appointed by the 
president of the Senate; and W. T. Sanger, Medical 
College of Virginia, Richmond, and George W. Jef- 
fers, of the department of biology of the State Teach- 
ers College, Funnville, both appointed by the Gover- 
nor, 

The Iowa State College has received a grant of 
$10,000 from the Rockefeller Foundation for the 
study of national farm production and food distribu- 
tion policies. The study will be under the direction 
of the Agricultural Experiment Station. A commit- 
tee, of which Dr. T. W, Schultz is chairman, will 
direct the work. Other members of the committee 
include Dr. Margaret Reid, Dr. Walter W. Wilcox 
and Dr. A. G. Hart, all members of the department 
of economics and sociology. 

Dr. N. P. Bekkedahl, of the National Bureau of 


Standards, has been appointed by the Brazilian Gov- 
ernment to organize and direct a rubber laboratory. 

Db. George A. Barton, of Harvard University, de- 
livered on October 13 the Averill Lecture at Colby 
College, Waterville, Maine. The lecture was entitled 
“The History of Science.” 

James S. Thompson, executive vice-president of 
the McGraw-Hill Book Company, will deliver on 
November 19 the seventh Bowker Lecture to be held 
under the auspices of the New York Public Library. 
His subject will be the development of the publication 
of technical books in the United States during this 
century. 

Faculty members of the Massachusetts State Col- 
lege at Amherst now on war leave of absence and 
serving with the Army Sanitary Corps are Ralph L. 
France, research professor of bacteriology, commis- 
sioned captain on J uly 27, now serving at Fort Meade, 
Md.; Dr. Ernest M. Parrott, instructor in chemistry, 
commissioned first lieutenant on September 1, now 
serving at Camp Devens, Mass. ; Dr. Arthur S. Levine, 
assistant professor of food technology, commissioned 
first lieutenant on September 2, now serving at Fort 
Sam Houston, San Antonio, Texas; Dr. Monroe E. 
Freeman, research professor of chemistry, commis- 
sioned first lieutenant on October 10, now serving at 
Charleston, N, C.; and Dr. Dale H. Sieling, research 
professor of chemistry, commissioned first lieutenant 
on October 17, now serving at New Orleans. 

The thirty-fifth annual meeting of the American 
Society of Animal Production will be held on Decem- 
ber 1 and 2 at the Hotel Sherman in Chicago. 

The annual fall meeting of the Industrial Minerals 
Division of the American Institute of Mining and 
Metallurgical Engineering was held in Bethlehem, Pa., 
under the presidency of Dr. Benjamin Miller, profes- 
sor of geology at L<ebigh University, with an attend- 
ance of one hundred and seventy-eight. 

“The Utilization of Scientific Apparatus in the 
War Effort” will be the subject of a discussion to be 
held by the New York branch of the American Asso- 
ciation of Scientific Workers at the Men’s Faculty 
Club of Columbia University on November 18, at 
8:16 P.M. Dr. Joseph Greenspan, chairman of the 
committee on the “lend-lease” of scientific apparatus, 
will be the main speaker and will report the results 
of a questionnaire on this subject sent to local labora- 
tories and manufacturers of scientific apparatus. 

The British Institute of Physics held a disenssaon 
on the “Education and Training of Pl^cists’’ at the 
Royal Institution on October 12. The diicasi4<)^ 
based on the mmorandum on the subject prqfwred by 
the plannuig committee of ^e inytitate* 
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Thb Association of Special Libraries and Informa- 
tion Bureaux has arranged a conference to be held 
on November 7 and 8 in the rooms of the Royal So- 
ciety. The preliminary program, according to Nature, 


includes an address by Sir Richard Gregory on ‘^tcr- 
national Systems and Standards,” a symposium on 
the use of microfilm and papers on library training 
and on war-time books and periodicals. 


DISCUSSION 


RECENT EVIDENCE REGARDING THE 
NATURE OF VIRUSES 

Since Stanley^ discovered that highly purified to- 
bacco mosaic virus may be obtained in a crystal-like 
state most workers have apparently believed that the 
particles of certain viruses are protein macro mole- 
cules that may multiply in their hosts by a process 
of autocatalysis. Bawden and Pirie* provided fur- 
ther evidence for this interpretation when they dis- 
covered that tomato bushy stunt virus particles com- 
posed of nucleoprotein may come together to form 
strikingly symmetrical bodies which certainly have the 
appearance of true crystals. 

Although many workers have apparently accepted 
this interpretation, others®* ^ have questioned it and 
have considered it more probable that the virus par- 
ticles are organisms, each composed of numerous 
molecules, that multiplication occurs by growth, fol- 
lowed by division and that these small organisms may 
exhibit electrical phenomena similar to those of mole- 
cules which cause them to aggregate in an orderly 
arrangement to form crystal-like structures. Further 
evidence favoring this interpretation was provided by 
Kunkel,® who reported that he was able to culture 
certain filterable organisms and that these organisms 
produce birefringent colonies that resemble spheroid 
crystals. 

As Lauffer® and Prampton’ have indicated, one 
^ould expect that if each virus particle were a macro- 
molecule, all the particles of a given virus should have 
the same sixe and form. The electron micrographs® 
of viruses having spheroidal particles, although not as 
clear as desired, have indicated a certain amount of 
uniformity in the size and form of the particles of a 
given virus. However, viruses having rod-shaped par- 
ticles, although showing a marked uniformity in width, 
have shown great variation in length.®* ® Frampton^ 
has reported measurements of the length of the to- 
bacco mosaic virus particles shown in the electron 
micrographs of Stanley and Anderson® and Anderson 

t Am* Jour* BoU, 24: 59, 19S7. 

* Brit Jour* Ewp* Path*, 19 : 251, 1938. 

» T. BawHns and W. K. Takahashi, Science, 87 : 255, 
1988. 

4B. A. Gortner, Sciemoi, 87: 529, 1988. 

« Science, 91: 422, 1940. 

« Meport NOW Eng* A$ 90 c* Chem* Teaohors, 4, 1941. 

rSoiENCE, 95: 232, 1942. 

4 W. U* Stanley and T. T* Anderson, Jour. Biol* Chom*, 

• jr. 0. 81: 1089, 1941. 


and Stanley.^® He implied that the lengths show 
sufficient regularity to indicate that the virus par- 
ticles may be composed of units 37 mM- long, joined 
end to end. We can not agree with this interpreta- 
tion of the results. It appears to us that his mea* 
surements do not show sufficient regularity to warrant 
this interpretation. We have accordingly also made 
measurements of the length of the tobacco mosaic 
particles in Figs. 1 and 2 of Anderson and Stanley^® 
and Figs. 3, 4, 6 and 6 of Stanley and Anderson.® 

The results were treated statistically’^ as follows; 
It was assumed that the virus particles have a length 
of K 35, where K = 1, 2, 3, 4, etc., and that the mea- 
Bureinents would be normally distributed about these 
expected values with variance a determined to be 8 m^i. 
The unit 35 mji was chosen because it is a factor of 
280 inM*, which has been reported® as the most common 
length of the tobacco mosaic particle and because it is 
close t^^the value 37 mji suggested by Frampton as a 
unit, a is the average of the best, unbiased estimates 
of the a of the measurements. Each particle was 
measured 3 times and only clearly defined particles 
were measured. Small particles resembling those of 
amorphous material were not measured because we 
could not be sure that they were virus particles. 

The observed measurements were then compared 
with the theoretical distribution by means of a chi- 
square test. From this comparison it may be con- 
cluded that if the theoretical distribution is proper 
the chance of obtaining the observed values is less 
than 1 in 1,000 and that there is, therefore, no sig- 
nificant evidence of tobacco-mosaic virus particles be- 
ing composed of visible uniform units around 35 nui 
long. 

A frequency curve of these length measurements is 
shown in Fig. 1. It is also evident from visual in- 
spection as well as statistical treatment of the curve 
that there is little evidence of the larger particles be- 
ing composed of shorter visible unifonn units joined 
end to end. If the particles were composed of units 
37 mil long one would expect peaks at 111, 148, 185, 
222, 259, 296, etc. Although some of the peaks occur 
near some of these points, this does not occur with 
sufficient regularity to be significant. 

w/jar. Biol. Chem., 189: 339, 1941. 

We greatly appreciate the advice of Mr, Mark W, 
Eudey. of the Statistical Laborato^, regardingj^e sta- 
tistlo^ work and the help of Mias Barbara M/Ketmedy, 
who haa done much of the work reported. 
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Fio. 1. Length distribution curve for tobacco mosaic 
VITUS particles. 


The lengths of the particles of rib -grass strain of 
tobacco mosaic virus were measured on the electron 
micrograph shown in Pig. 2 of Holmes.® We have 
prepared a frequency curve of these lengths which is 
shown in Fig. 2. 



ENZYME ACTION 


The very interesting investigation of H. C. Eyster^ 
having for its purpose the explanation of the effect 
of narcotics on the luminous bacteria revives a prob- 
lem which has been extensively discussed in the phar- 
macological literature. The displacement of adsorbed 
material from charcoal particles by narcotics was 
thorouglily studied by Warburg, ^ who demonstrated 
in several instances the adsorption of narcotics and 
consequent blanketing of active surfaces. Several at- 
tempts have also been made to explain the action of 
narcotics upon ferment action by the adsorption- 
theory of Traube and Warburg.* 

The application of the results of these model-ex- 
periments on the narcosis of the living cells them- 
selves meeta, however, several difficulties. It is, for 
instance, demonstrated that narcotics which retard the 
action of the isolated diastatic ferment are markedly 
increasing the diastatic activity of the liver cells.* 
We doubt, therefore, whether by the experiments 
described by Mr. Eystcr, the mechanism of the nar- 
cosis of the luminous bacteria can be satisfactorily 
explained. 


Van Camp Laboratories, 
Terminal Island, Calif. 


E. Geiger 


Pio. 2, Length difltribution curve for particles of rib- 
grass strain of tobacco mosaic virus. 


If one assumes that the particles of these two rod- 
shaped viruses arc molecules and that the most com- 
mon length is the most probable value for the molecu- 
lar length it is evident that in each of the two rod- 
shaped viruses there are numerous particles too much 
longer and shorter than this molecular length for the 
difference to be due to error in measurement. It is 
also evident that the longer particles are not composed 
of 2 or more molecules of the most frequent length 
joined end to end. 

The fact that virus particles of a given rod-shaped 
virus have various lengths and that the longer lengths 
do not appear to be multiples of the most character- 
istic length appears to indicate that they are not 
molecules. 

There are several respects in which the micrographs 
of virus particles resemble those of bacteria. The 
particles of a rod-shaped virus, like many rod-shaped 
bacteria, are very uniform in width but vary greatly 
in length. The particles of a spherical virus, like most 
spherical bacteria, apparently have a relatively uni- 
form diameter. 


T. E. Rawlins 

Division or Plant Patholoqt, 

TTniviksitt or OAuroaxiA, Bbsxiut 


TRANSPARENT CALCIUM INCRUSTATION 
OVER ROCK PAINTINGS 

Enough has been written about American eave and 
rock shelter paintings to indicate that the different 
types of paintings were done throughout a long period 
of time, and some were made up to so late as the 
historic period. 

In a site in Stephens County, Texas, situated ten 
miles northeast of Moran there is a rock shelter con- 
taining thirteen prehistoric paintings which show sev- 
eral unusual features. Pour pictures are small, three 
are of problematical objects and one of a small human 
figure unlike the large ones. These four perhaps may 
have been made later than the large figures. The 
pictures of unusual interest are nine large red human 
figures. Several of these are three feet or more tall. 
The tallest is three feet and five inches. 

Five paintings show the phallus and are of very 
flat-hended nude figures. Four are skirted figures 
with relatively more narrow heads. One of the 
skirted figures has the arms in position as though 
whirling in a dance. One of the male figures shows 


iSciBNCit, 96 : 2484, 141, 1942. 

Un! Pharmacology,*’ page 69, Ber- 
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two hems on his exceptionally broad flat head and 
one of the skirted figures has three feathers across the 
top of the head. All the figures are standing except 
one male which is lying horizontally. 

Two nude figures, each one showing a large phallus, 
and two long slender skirted female figures were cov- 
ered with a thick coating of transparent staligmitic 
deposit. 

The four figures covered with staligmitic deposit 
were about the middle of the row where it seemed the 
mineral had flowed down across them from above. 
The usual thickness of the mineral deposit was about 
that of a table knife. 

The writer has visited the spot twice and there was 
then no evidence of water or dampness on the wall. 
There is no spring flow nor seep there now. The 
ledge is high up near the top of a dry limestone ridge 
and the area above the ledge is so small that there 
would not be any dripping over of water except for 
brief periods during or immediately following rains. 
The carbonate of lime deposit is so thick over one of 
the paintings that it can not be copied, although it 
seems to be that of a long-skirted figure. 

The various female figures are represented as in 
motion. One skirted figure is carrying a long-handled 
racquet-like object high above the head in the right 
hand. Another skirted figure shows the arms extended 
and a ball in the air beneath the left one. 

All the nine large figures show an extreme flatness 
of the vertex, and in the males the head is excep- 
tionally flat and broad across the top. One which 
shows the ears indicates very little skull above them. 

When one considers the unusual artistic merit of 
the drawings he can not believe that this repeated 
depiction of exceptional vertical flatness is either 
accidental or coincidental. It might be a true pre- 
historic artist’s conception of some long extinct type 
of Texas inhabitants whoso skulls were exceptionally 
flat. 

Cyrus N. Ray 

Abilkne, Texas 


SOME EARLY AMERICAN MUSEUMS 

The extremely interesting article in Science for 
September 18 by Dr. Simpson about the oldest 
natural history museum in America deserves addi- 
tional comment. While the present writer accepts all 
Dr. Simpson’s conclusions as to what may be the 
oldest museum now in existence on this continent, he 
feels constrained to point out that neither Philadel- 
phia nor Charleston can claim the first public museum 
to be established in America, for that honor belongs 
to Mu tape in Sonora, where Father Eusebio Fran- 
cisco Kino established a museum of natural history 
as early as 1681, nearly a century before the two 
cities mentioned by Dr. Simpson. The story has been 
told by Dr, Herbert E. Bolton in “Rim of Christen- 
dom.” 

In this connection it is appropriate to recall an- 
other early museum — that opened in 1791 by Jose 
Longinos Martinez in Mexico City. The influence of 
this all but forgotten pioneer has recently been recog- 
nized by the dedication of a bronze plaque to com- 
memorate the sesquicentennial anniversary of his 
arrival in San Diego. Incidentally there is very little 
known about this early scientific explorer other than 
that he was an associate of Martin Sesse y Laoosta. 
If any of the readers of this letter should happen to 
have any further information about him, the writer 
would appreciate a communication. 

Finally, although it has nothing to do with the 
matter under discussion, I would like to submit a 
comment on the censorship to which Science has 
been subjected. To the editorial from The New York 
Times quoted on pp. 274-5 I would like to offer an 
unqualified Amen. Both the pacifist and the con- 
scientious non-pacifist can agree that whatever indi- 
vidual opinions they may hold toward the institution 
of war, the withholding of information that might 
lead to the alleviation of human suffering is contrary 
to the principles of Christian philosophy. 

Joshua L. Bailt, Jr. 

San Diego, Calif. 


SCIENTIFIC BOOKS 


ELECTRICAL TERMS 

American Standard Definitions of Electrical Terms* 
Sponsored by The American Institute of Electrical 
Engineers. 311 pp. New York : Published by the 
American Institute of Electrical Engineers. 

This book, which carries the approval of the Ameri- 
can Standards Association and of the Canadian Engi- 
neering Standards Association, and which is also 
sponsored by the American Institute of Electrical 
Engineers, should prove a very valuable volume to a 
large gronp of physicists and engineers. In addition 


to fulfilling the purpose which its title indicates, it 
carries in some cases in condensed form quite a little 
experimental material. In fact, one who is a little 
rusty on matters in vector analysis, potential theory, 
damped oscillations, etc., might reestablish much of 
his mental equipment by reading the first portions of 
the book. 

If one should wish to be controversial, there are few 
domains providing a wider field for his acrimonious 
activities than one having to do with definitions. 
Hence there will doubtless be some differences of 
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opinion among physicists and engineers as to the order 
or importance of the definitions of some of the physi- 
cal quantities, particularly those having to do with 
electric and magnetic fields. 

Those among the purest of mathematicians who fear 
too much contamination with the world of matter will 
probably shudder at the statement on page Ifi to the 
effect that over a given range a function of x may 
always be represented by n curve with the slope as 
its derivative. However, such matters are mentioned, 
not as criticisms, but to clear the conscience of the 
reviewer. In the same category are such statements 
as the definition of matter, on page 26, as a physical 
entity which possesses mass. JVrsonalJy, this reviewer 
is happy with the thought, even though the entity 
concerned is a quantum of radiation. However, some 
might question the definition if they were looking for 
trouble. Perhaps the definition coming nearest to the 
realm of inviting valid criticism is that of kinetic 
energy, which is defined as w^here m is the 

ma8.s and v the velocity. Even in the domain of elec- 
trical engineering, when approaching such modern 
appliances as are involved in cyclotrons, etc., and even 

SPECIAL 

ANTIBACTERIAL PROPERTIES OF PROTA- 
MINE AND HISTONE 

It is known that antibacterial compounds such as 
gramicidin and anionic detergents attack with almost 
complete selectivity only Gram-positive micro-organ- 
isms.^- ^ It has been demonstrated that the activity 
of these compounds is inhibited by phospholipids.'* 
The possibility 1ms been suggested that the inability 
of gramicidin and anionic detergents to inhibit most 
Grem-negative bacteria njuy be caused by the phos- 
pholipids of these organisms.’-^'* On this basis, it 
seemed possible that compounds such us protamine 
sulfate which are known to precipitate cephalin* 
might cause Gram-negative micro-organisms to be- 
come susceptible to these selective inhibitors. In test- 
ing this hypothesis we found that (a) certain selective 
inhibitors in the presence of protamine became active 
toward the Gram-negative organism Escherichia coli, 
and (b) the basic proteins protamine and histone 
themselves possess anti-bacterial properties. 

Despite the extensive literature on protamines, their 
antibacterial properties appear to have been largely 
overlooked except for the isolated observation of Mc- 

iR. J. Dubos and R. D. Hotchkiss, Trans, and Studies 
Coll Phys. Philadelphia, 10 ; 11, 1042. 

»Z. Baker, R. W. Harrison and B. F. Miller, Jour, Exp, 
Med., 78: 249, 1941. 

ajfetd., 74: 611, 194L 
74: 621, 194L 

5B. Ohargaff and M. Ziff, Jour, Biol. Chem., 131.: 26, 
1989. 


in some problems of thermionics, one has to 7 e<»ogxiuse 
the relativistic significance of kinetic energy. 

Again referring to the matter of definitions, one 
who read the book without already having established 
in his mind a consistency of order in the matter of 
definitions might become confused when, on page 30, 
he reads that **an electric current through a surface 
is the time rate at which positive or negative electricity 
passes through the surface*’ and finds that, up to this 
point, he has had no definition of a quantity of elec- 
tricity in the numerical sense. However, the book is 
intended primarily for those who have stabilized their 
thoughts on these matters, and for such it is an invalu- 
able work, both as regards its scope and presentation. 

The book carries a very copious index of some fifty 
or more pages, which adds materially to its value. 
Those responsible for the preparation of this work 
deserve the greatest commendation and the gratitude 
of all students of electrical science. 

W. F. Q. Swank 

Babtol Research Foundation or 
The Fbankun Institute, 

SWARTHMORE, pA. 

ARTICLES 

Clean^ that protamine inhibited the growth of Eber-^ 
thella typhosa. This investigator also found that both 
protamine and histone inhibited the growth of vac- 
cinia virus and Reiner, deBeer and Green recently 
showed that the respiration of Trypanosoma equi^ 
perdum was partially inhibited by these compounds.* 

In our experiments, metabolic effects were measured 
in Warburg respirometers as previously described.® 
Each vessel contained from 5 to 15 billion organisms 
suspended in 3.0 ml of 0,038M phosphate buffer con- 
taining 0.02ilf glucose. Bactericidal power was deter- 
mined by the F. D. A. phenol coefficient technique 
with the following modifications: (a) Washed cells 
were employed, and were exposed to the test com- 
pounds for 5-, 15- and 45-ininute periods, and (b) 
all tests were performed at 37® C. For tke experi- 
ments with protamine several samples of salmine sul- 
fate obtained from Dr. George A. Harrop, of E. R. 
Squibb and Sons, were used. The histone was pre- 
pared from fresh calf thymus by the method of Felix 
and Harteneck.® 

Sensitization or Gram-Negative Mioro- 
Oboakisms 

Neither Tergitol-T, a typical anionic detergent, nor 

MeOlean, Jour. Path, and Boot,, 84: 469, 198l« 

^ Ibid., 83: 1046, 1980. 

» L. Reiner, K J, dcBeer and M. Green, Proe. Boo. 

Biol and Mod., 60 : 70, 1942. 

•K. Felix and A, Hartene^, t. pktfaicl. €hm,, 167$ 
76, 1920. ^ : 



SCIENCE 


m 


jp^ovEMunt 1942 

tyrothricin^ nor the selective antibacterial compound 
of Hoc^erheide^® had any effect on the respiration 
of E. eoU, Protamine sulfate had an inhibitory ac- 
tion which could be minimized by performing the ex- 
periments at or below pH 7,0. However, when pro- 
tamine was mixed with either Tergitoi-7, tyrothricin 
or Hoogerheide’s compound, the mixture inhibited 
respiration completely within 5 minutes. A typical 
experiment is shown in Fig. 1. No such potentiation 
of action could be demonstrated with non -selective in- 
hibitors such as inerthiolate or phenol. 



Fia. 1. Effect of Protamine and Tyrothricin on Bes- 
piratton of JE. colt. T, 38® 0, Atmosphere, air, pH 
5.3, 5 X 10® cells per vessel. I. Control Respiration. II. 
Tyrothricin (1: 15,000). HI. Protamine (1; 3,000), IV. 
Mixture of Tyrothricin (1:16,000) and Protamine (1: 
3,000). 

Mixtures of protamine and tyrothricin, or prota- 
mine and Tergitol-7, were bactericidal toward E, coli 
at pH 6.3 even though considerably higher concentra- 
tions of the individual compounds were inactive. 

EvFftOT OF Protamine or Histone Alone 

Salmine sulfate exerts a powerful inhibitory action 
on the respiration or anaerobic metabolism of a num- 
ber of species. Gram-negative micro-organiem : E. 
typhoenk was completely inhibited at a .l: 38,000 dilu- 

X 0. Hbegerheide, /our. Franklin inei,, 229: 0T7, 


tion of the protamine, pH 8.1; and Shigella para- 
dgnenteriae at 1 : 28,000, pH 7.0. E. coli was some- 
what more resistant, requiring a 1 : 9,000 concentra- 
tion for complete inhibition at pH 8.1; Neisseria 
catarrhalis was slightly Jess sensitive, and Proteus 
vulgaris was completely resistant. Anaerobic spe- 
cies: Clostridium perfringens {welchii)^ Clostridium 
tetani and Clostridium histolyticum were extremely 
sensitive to protamine, e,g,, 1 : 24,000 protamine com- 
pletely inhibited anaerobic glucolysis by the Welch 
bacillus. Gram-positive aerobes: Of the members of 
this group tested, Bacillus subtilis was inhibited com- 
pletely at a 1 : 15,000 protamine concentration ; Staph- 
ylococcus albust completely at 1:3,000; and Staph- 
yloeoccuM aureus^ partially at 1: 3,000, pH 8.1. 

Thymus histone also inhibited respiration of bac- 
teria, but differed from salmine in that it had its 
optimum activity at an acid pH, whereas the prota- 
mine was moat active at an alkaline pll, e.g.y 8.1. At 
its optimum pH, the activity of the thymus histone 
compared favorably with the optimal inhibitions ob- 
tained with salmine. 

The bactericidal activity of protamine appears to 
parallel the effects on metabolism. Salmine sulfate 
was much more bactericidal at pll 8 to 9 than at pH 
7, and was inactive at pH 5. Certain strains of E. 
typhosa were killed in 5 minutes at pH 8 by a 1 : 32,- 
000 dilution of protamine. E, coli, Group A strepto- 
cocci and Type 1 pneumococci were also killed at 
relatively high dilutions of protamine, although a 
longer time was required. Salmine sulfate was bac- 
teriostatic toward the Welch bacillus at a dilution of 
1 : 12,000, and S, aureus at 1 : 20,000. Against Pro- 
teus vulgaris, the only other organism tested, prota- 
mine had neither bactericidal nor bacteriostatic power. 
In (Hintrast to these results, thymus histone did not 
show any bactericidal or bacteriostatic activity, even 
at the optimum pH for its inhibition of metabolism. 

It was noted that certain strains of E, typhosa and 
E. coli became completely resistant to the bactericidal 
action of the protamine.^^ None of the strains showed 
any variation in their resistance toward phenol. 

The presence of serum, blood or broth caused a con- 
siderable reduction in the antibacterial effects of both 
the protamine and histone. 

Discussion 

These results suggest certain new possibilities in the 
development of antibacterial compounds. (1) It is 
possible to ‘^sensitize” Gram-n^ative micro-organisms 
by means of a protamine to compounds which ordi- 
narily act only on Gram-positive species. Further 

la the ease of ooU the increase in resistance to 
protainiae fteemed to be coincident with a change from 
sniool^ to rough forms. No such correlation could be 
mads Rdth typhosa. 
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extensions of this approach may be possible since our 
preliminary experiments with basic dyes such as 
methylene blue and acriilavin indicate that these dye- 
stuffs potentiate the action of tyrothriein and the 
anionic detergent, Tergitol-7, in the same way as does 
the protamine. (2) The similarity in chemical struc- 
ture of protamine, histone, tyrothriein and the geruu- 
cidal protein from wheat^® strengthens the suggestion 
made by Dubos and Ilotchkiss^ that certain relatively 
simple polypeptide configurations may serve as the 
basis for a large group of antibacterial compounds. 
Since protamines from different species of fish vary 
considerably in chemical composition, it should be 
desirable to investigate the antibacterial effects of a 
number of protamines. The antibacterial properties 
of partial hydrolysis products of the protamines and 
histones, as well as of similar synthetic polypeptides, 
merit further study. 

Chemotherapeutic applications of protamine or his- 
tone are probably greatly limited by the relatively 
high toxicity of these compounds when administered 
intravenously or intraperitoneally.*** Our prelimi- 
nary tests confirm the results in the literature, but 
indicate that these compounds have no apparent 
toxicity for such a tissue as the rabbit eye. 

Benjamin F. Miller 
Richard Abrams 
Albert Dorfman 
Morton Klein 

Department of Medicine and W. G. 

ZoLLKR Memorial Dental Clinic, 

University of Chicago 

THE EFFECT OF VITAMIN E ON THE BLOOD 
PLASMA LIPIDS OF THE CHICK^ 

In a previous communication* Dam and Glavind 
have drawn attention to the fact that the two lipo- 
tropic substances, lipoeaic and Inositol, can to a con- 
siderable degree protect against the exudative dia- 
thesis in vitamin E deficient chicks, whereas addition 
of cholesterol to the vitamin E deficient diet acceler- 
ates and aggravates the symptom. 

We have now made a study of the fasting level of 
the lipids in the blood plasma of chicks living on 
vitamin E deficient diets with or without the addi- 
tion of lipoeaic or vitamin E. This study has shown 
that vitamin E exerts an effect on the plasma lipids 
similar to that of lipoeaic and that the ingestion of 
cholesterol acts in the opposite direction. 

The observed effect of adding vitamin E or lipoeaic 

A. K. Balls, W. S. Hale and T. H. Harris, Cereal 
.Chew,, 19: 279, 1942. 

18 W. B. SheUey, M. P. Hodgkins and M. B. Visseker, 
Proo. 8oo» jSaop. Biol and Med., 50: 800, 1942. 

1 Aided by a grant from the Josiah Macy, Jr., Founda- 
tion. 

aH. Dam and J. Olavind, Sciikok, 96: 235, 1942. 


to the vitamin E deficient diet consists in an increase 
of the average ratio of the phospholipids to the other 
lipid fractions (total lipids, cholesterol or fatty acids) 
of about 20 to 40 per cent., whereas addition of 
cholesterol to the diet lowers this ratio without in- 
creasing the absolute cholesterol content of the plasma. 
The values for the individual chicks within a group 
of 6 chicks receiving the same diet show considerable 
variation so that it is not possible to predict from a 
simple deterniination of the plasma lipids of one 
single chick whether the animal belongs to the pro- 
tected group or not. This is, however, not astonish- 
ing when attention is paid to the great individual 
variation of the lipid values in humans which renders 
it impossible, for instance, to diagnose pregnancy 
from a plasma cholesterol determination even if there 
is a definite hypercholesterolemia during pregnancy. 

Since any effect on the blood plasma lipids must be 
a consequence of changes in the metabolism of the 
lipids in tissue, our observations suggest that vitamin 
E has a lipotropic effect similar to that of lipoeaic. 
Further investigation of this problem must determine 
whether direct evidence for such an effect of vitamin 
E on tissue lipids can be found and whether a par- 
ticular fraction of the phospholipids is involved. 

Whereas a sufficient dose of vitamin B gives com- 
plete protection against exudates, lipoeaic does not 
seem to give absolute protection but merely brings 
down the incidence of the symptom from 80 to 100 
per cent, in the group receiving the basal diet to 10 
to 20 per cent, in the lipoeaic group. This seems to 
indicate that the effect of vitamin E is of a more fun- 
damental nature than that of lipoeaic and is not con- 
fined to the lipotropic effect alone — or that lipoeaic 
probably remedies only one of the consequences of 
the lack of vitamin E. 

Since vitamin E and lipoeaic® apparently can bring 
about the same change of the blood plasma lipids, 
it is likely that the vitamin E deficient chick is lack- 
ing in tlie active principle of lipoeaic, which would 
mean that the formation of this substance in the body 
of the chick depends upon the presence of vitamin E 
in the diet. This question should be elucidated by 
further experiments. 

Henrik Dam 
Edw. M. Kelman 

School or Medicine, 

University or Rochester 

VITAMIN C CONTENT OF PERSIMMON 
LEAVES AND FRUITS 

Persimmon leaves have been found to give excep- 

8 We are indebted to Hoffman LaRoehe, Inc,, Nutley, 
New Jersey, for supply of M'nthetic vitamin E (Bphyaal 
acetate) and to Dr. L, B, Dragstedt, University of Cftii- 
cago, and the LtUy Research Laboratories, XndSanapolis, 
Indiana, for lipoeaic. 
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tionally high valuefi in content of vitamin C when the 
latter was estimated by the method of Tillmans^ and 
as perfected by others.^* 

Leaves of trees found in the wild run equally high 
in vitamin C as those from trees of named varieties. 


TABLE 1 


Variety 

Milligrams of Vita- 
min C per kilo- 
gram of leaves 

Milligrams of Vita- 
min C per kilo- 
gram of fruit 

ProHh 

green 

leaves 

Leaves recently 
dried In a 
Bussler 
oven 

Green 

fruit 

Ripe 

fruit 

Early Golden . 

32.500 

40.700 

3,000 

1,050 

Bllkellne . . . 

20,300 


3.800 

960 

Lucinda .... 

22,700 




Miller ...... 

26,000 

28,500 

2,500 


Ruby 

30,600 

40,900 

3,700 


Wild 

32,800 

38,000 

2,100 


Wild 

25,000 

41,500 

2,600 


Wild 

27,100 

25,500 




The fresh leaves seem to have about ten times the 
vitamin C concentration of the fruit. Leaves picked 
and held in the dried condition since October 9, 1940, 
still retained about one tenth of the original titratable 
material. 


A tea made from green leaves was very acceptable, 
after the addition of a little sugar, as was also that 
made from leaves dried in a Bussler oven at 140° F. 
for 18 hours, with the fan on the entire time. In 
drying the leaves lost 58 per cent, of their weight and 
were quite brittle when removed from the oven. 

The tea was made in the orthodox way by steeping 
the finely divided leaves in a cheese-cloth bag or ball 
for five minutes in water, after the latter had been 
brought to a boil. The flavor of the tea was similar 
to sassafras tea, and in color and general appearance 
it was much like a light-colored tea from tea leaves. 
About 60 per cent, of the titratable material in the 
original dried persimmon leaf was in the tea. There 
was about one third as much titratable material in the 
tea from green leaves as that from dried leaves. The 
titratable material in tea from tea leaves was about 
one per cent, of that in tea from the same weight of 
dried persimmon leaves; 

C. a. Vinson 

University of Missouri 

F. B. Cross 

Oklahoma A. and M. Colleok 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SEROLOGICALLY ACTIVE POLYSACCHA- 
RIDE FROM TRICHINELLA SPIRALIS 

A POLYSAOCHARiDB, which givcs immuiiologically 
specific reactions when tested on Trichinella-infected 
rabbits has been obtained in a reasonably pure chemi- 
cal condition. The methods used were similar to those 
employed for the studies of polysaccharides from 
Ascaris^ and other parasitic helminths.*'® 

.The worms were liberated from the host tissue 
(hog) by peptic digestion of the infected muscle and 
washed with sterile saline until free of debris. The 
cleaned material was then rapidly frozen in a dry- 
ice bath and lyophiled. The dehydrated material was 
finely ground and suspended in 20 volumes of pH 8.0 
buffer, placed in a boiling water bath and stirred 
vigorously with a mechanical stirrer. After 30 min- 
utes tlie mixture was removed, cooled and centrifuged. 
The residue was washed once and the solution added 


1 J, Tillmans and P. Hirsch, Bioohem, Zeits,, 250 : 312, 
1932. 

» O. A. Bessey and C. G, King, Jour, Biol Chem,, 103 1 
687, 1938. 

» H. DiclL Dissertation, Frankfurt, 1932. 

*0. H. Knight, B. A, Butcher and N. B. Guerrant, 
SoiSKOS, 89; 183, 1939. 

0. Thornton, Contrib. Boyce Tiompson Inst., 9: 
273, 1938. 

i D. H. OampbelL Jour- Infect* Bis*, 59: 266, 1936. 

A Ibid*, 66: 12, 1989. 

mbid., Jour* Peraeitot*, 23 : 348, 1937. 


to the original extract. The polysaccharide along with 
other soluble worm materials was then precipitated 
by the addition of 5 volumes of chilled 95 per cent, 
ethanol. In order to facilitate precipitation enough 
NaCl was added to give a concentration of approxi- 
mately 0.5 per cent, before the addition of ethanol. 
After 4 hours at 4° C. a white gummy precipitate 
formed which was removed by centrifugation and 
carefully resuspended in approximately 20 volumes 
of pH 4.6 acetate buffer. The material which failed 
to redissolvc was removed and discarded and the 
solution, which contained mostly polysaccharide, ad- 
justed to pH 8.0 by the addition of 1.0 N sodium 
carbonate solution. The polysaccharide was again 
precipitated by the addition of sodium chloride solu- 
tion and 2 volumes of 95 per cent, ethanol. Repre- 
cipitation at pH 8.0 and redissolving at pH 4.6 was 
repeated until a preparation was obtained which 
failed to give the usual tests for protein and was com- 
pletely soluble at pH 4.6 after alcohol precipitation. 
Five to eight treatments were required to obtain such 
a product. The polysaccharide was finally precipi- 
tated with ethanol and dried with several changes of 
absolute ethanol and ether. Approximately 0.3 gram 
of polysaccharide was obtained from 3.0 grams of 
whole worm material. 

The resulting product was a fine white powder 
vidiioh readily dissolved in water giving an opalescent 
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solution in low dilutions and failed to diffuse through 
Cellophane membranes. It gave a Molisch reaction in 
extremely high dilutions but no protein tests in rela- 
tively high concentrations. Test for nitrogen by 
Nessler^s method on a 10 mgm sample was negative. 
No reducing property was observed before acid 
hydrolysis but raj) idly appeared on treatment with 
1.0 N HCl solution. Its precipitating and skin re- 
active properties were not affected by autoclaving for 
15 minutes at 15 pounds ])resHure at pH 7.0. 

Serological studies indicated that the polysaccha- 
ride was a good precipitating antigen. It gave typical 
polysaccharide plaque-like precipitates in dilutions 
of 1: 200,000 when tested against sera from infected 
rabbits. Cross precipitin reactions did not occur with 
antisera against other roundworms such as Aamria 
mum^ TUppofitrongiflus or the larval tapew<»rrii, 

CyaticercuH taeniaeformia. Specificity studies with 
respect to the more closely allied forms such as 
Trichuris arc being made at present. Although posi- 
tive skin reactions were obtained in infected rabbits, 
the preliitiinary studies indicate that approximately 
0.1 to 1.0 mgm of material is required to give a good 
reaction. 

Leo li. Melcuer 
Dan II. Campbell 

Department or Bacteriology and 
Parasitology, University or Chicago 

A SPORULATION STOCK MEDIUM FOR 
YEASTS AND OTHER FUNGI 

Most yeasts do not sporulate freely on the com- 
monly used stock media such as wort-agar or grape 
juice agar. Carrot, beet, cucumber and potato wedges, 
gypsum blocks, Gorodkowa slants and other media 
are used to imiuco ascospore formation. Many yeasts 
sporulate on carrot wedges, but some do so only on one 
of the other media indicated above. During the past 
eight montiis it has been observed that agar slants 
made from a water extract of carrots, beets, cucumbers 
and potatoes will induce sporulation and at the same 
time serve as an excellent stock culture medium. The 
medium is prepared by grinding equal weights of 
washed, but unpeeled carrots, beets, cucumbers and 
potatoes and then mixing with a quantity of water 
equal to the total weight of the vegetables used. The 
mixture is autoclaved at 10 pounds pressure for 10 
minutes, after which the extract is separated from the 
solid material by use of cheese-cloth and pressure. 
The pH value of the extract is approximately 5.7 and 
the Balling degree about 4. Two per cent, of agar 
is added to the extract and slants are prepared. The 
sterilization recommended is 15 pounds for 15 minute*. 

Good spondation has been obtained on this medium 
■within 7 days or less with several hundred yeast euS- 


tures representing species of SchizoBacoharomyceB, 
Endomycopsia, Saccharomyces, EygosucchctrotHycBSf 
Piehia, Zygopiehiaf Hansemlaf Zyyohansenula, De~ 
baryomyceSf Schwanniomycattf S acch ar omy codas f Hun- 
seniasporaf Nodsonia and Namataspora. By using 
vegetable agar Roberts^ has been able to conllrni some 
of the observations made by Windisch* concerning the 
sporulation of Tornlopais pulcherrimaf the type species 
of a non-sporulating genus. Vegetable agar contains 
no added nutrients. Sufficient carbohydrates, nitro- 
genous substances, minerals and accessory factors ate 
present, however, to support an excellent growth and 
good sporulation. When used as a stock culture 
medium, it offers the advantage of always having 
available sporulating yeasts. It is reasonable to be- 
lieve that the use of vegetable agar for stock cultures 
should retard or eliminate the loss of sporulating 
ability which occurs commonly when yeasts are held in 
culture for long periods of time. 

A limited number of trials indicate that other fungi 
also grow well on this medium and some show a strong 
tendency toward increased conidium production. 

E. M. Mrak 
H. J. Phaff 
H. C. Dotkjlan 

University of California, 

Berkeley, Calif. 

’ Roberts, Phytopaih. (Abs. in press). 

sWindisch, Archiv, /. Mikrohiol.^ 9; 551, 1938; ibid., 
11: 368, 1940. 


NEW BOOKS 

Alcohol Afldiotwn and Chronic Alcoholism : Vol, L Ed- 
ited by E. M. Jellinek. Illustrated. Pp. xxiii + .S36. 
Yale University Press. $4.00. 

Corner, George W. The BormoncH in Human ReproduO' 
tio9i. Illustrated. Pp. xix + 265. Princeton Univer- 
sity Press, Princeton, and Oxford University Press, 
London. $2.75. 

Dkgertng, Ed. F, Fundamental Organic Chemistry. Il- 
lustrated. Pp. X -f 485. JTohn H. 8wift Co., Inc. 

Eardlky, a. J. Aerial Photographs: Their Use and 
Interpretation. Illustrated. Pp. xxii + 203. Harper 
and Brothers, Publishers. $2,75. 

HeindeIj, Richard H, The Integration of Federal and 
Non- Federal Research as a War Problem, Technical 
Paper No. 9. Pp. 122. National Resources Planning 
Board, Washington, D. C. 

Lewis, W. B. Electrical Counting, Illustrated. Pp. 
144. Cambridge University Press, $2.60. 

North, F. J., C. F. Davidson and W. E. 8winton. Ge- 
ology in the Museum, Pp. vi -I- 97. Illustrated. Mu- 
seums Association, Oxford University Press. $1;50. 

Proceedings of the Eighth Atnerioan Sciantifio Congress: 
Vol, V; Agriculture and Conservation, lUiistrated. 
Pp, 348. Department of State, Washington, D, C. 

Resser, Charles E. New Tipper Cambrian TrUohitas* 
21 Plates. Pp. ili + 136. Smithsonian Institution. 

Smiley, Dean Franklin and Adrian Gordon Qould. 
' Manual of War-time Hygiene, Illustrated. Pp. 4ii + 
86. Macmillan Company, $1^00. 

Watkins, John Ooowick* pf 

Instrumental Parfmaa/iiaa* ,Pp* x>S$, 

, University. , tXM. 
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By JAMES M. CORK, Professor 
of Physics^ University of Michigan 


This book serves as a complete, yet concise introduction to heat, for students in en^i^ineerin^, 
chemistr>% physics, astronomy, or general sciem^e who have had the bej^innirif? college course 
in general physics. In this edition the value of the book has been increased by the inclusion 
of more descriptive material, as well as data on recent developments, and by the elaboration 
of some of the experimental outlines and problems. Some of the more difficult material has 
been set in smaller type and may be omitted at the teacher discretion witliout loss of con- 
tinuity. Historical notes are included regarding early thermometric scales. 

Modern data are given on the behavior of helium at extremely low temperatures; the pro- 
duction of temperatures near the absolute zero, the International scale of temperature; the 
problem of utilizing the energy available by the fission of uranium and from radioactivity; 
and other similarly important subjects. 


Second Edition (November 1042) 


294 pages; 12S lUustratlons; 6 by 9; g3.50 


CHEMICAL ENGINEERS' 
MANUAL 

By I). B. KEYEft, Profen8or of Chemical En- 
gineering, and A. OAfiRELL DEEM, 

Professor of Chemical Engineering ; both at the 
University of Illinois. 

A handbook for chemical engineering undergradu- 
ates and young graduates, with formulae and 
equations oh heat transfer, fluid flow, diffusional 
operations, distillation, evaporation, absorption, 
flltration, etc. In addition there are numerous 
tables of miscellaneous data useful to the student 
and practicing chemist. 

Beady in November 

2Sa pageei 4| by Sp, Flexible; $2.50 

college Edition, 12.00 


ECONOMIC MINERAL 
DEPOSITS 

J3y ALAN M. BATEMAN, Vepariment of Oeo- 
logical Sciences y Eaboratorg of Economic Geology^ 
Yale University. 

This book constitutes a complete treatise on the 
subject of economic mineral deposits. The ma- 
terial is presented in thre<‘ parts; Principles and 
Processes; Metallic Mineral Deposits; and Non- 
metallic Minerals. It is designed for use in either 
one- or two- term courses in economic geology — 
both ore deposits und nonme tallies. 

Beady in November 

Approx. 835 pages; 6 by 9; Probable price, $6.00 
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SCIENCE NEWS 

Science Service, Wctskingtony D. C, 


U. S. LEADERSHIP IN HEALTH 
PROTECTION 

The United States is in danger of losing, if she has not 
already lost, her position as loader in health protection for 
the people of the ■western hemisphere, according to a re- 
port by Ur. Thomas Parran, surgeon general of the IT. S. 
Public Health Service, at the St Louis meeting of the 
American Public Health Association, who gave the result 
of his findings on his visits to Mexico and to the Pan- 
American sanitary conference in Bio de Janeiro, 

When air travel between North and South America was 
instituted some years ago, the United Stales was greatly 
concerned over the possibility that yellow fever would be 
reintroduced to thy country from South America. Now 
Brazil is rightly exercised and has made representations 
to our State Department because yellow fever mosquitoes 
and even tlie tse-tso fly, carrier of deadly African sleeping 
sickness, have been found on American airplanes entering 
Brazilian ports from Africa. 

The Brazilian government, at a cost of $2,000,000 and 
with aid from the Boekef oiler Foundation, which spent 
$200,000, has eradicated both African and American yel- 
low fever mosquitoes from all her port cities and from 
eight of her states. Dr. Parran stated that only one 
United States port, Miami, Fla., had done anything like 
this. 

Americans need to recognize that continental health 
security and solid Pan* Americanism run on a two-way 
track, Brazil ^s vast accomplishment in wiping out yellow 
fever danger in her cities and states does not remove the 
danger of yellow fever striking Brazilians or other Ameri- 
cans unless we and other American nations wipe out the 
yellow fever danger within our own boundaries. 

NUTRITION IN GREAT BRITAIN 

Comfort for Amorieans disturbed by the prospect of 
one cup of sugarless coffee per day, at least one meatless 
day per week and probable restrictions in butter and in 
variety of vegetables was given in a report to the asso- 
ciation by Sir John Boyd Orr, director of Groat Britain’s 
Imperial Bureau of Nutrition. 

Britain in the fourth year of war is down to something 
like iron rations, with all luxury foods cut out, but the 
diet of the people in Britain from the viowT)oint of health 
is about as good as it was before the war. There are no 
signs of malnutrition, and child health is actually better 
than before the war. Wealthy people are eating about a 
third less food than before the war, while the poor are 
getting diets much richer in vitamins and minerals. Dras- 
tic changes in the national diet have been brought about 
with almost complete absence of grumbling. There is no 
food hoarding ; it is definitely not the thing to do, accord- 
ing to universal public opinion. 

Britain has won the war on the food front partly 
through lend-lease shipments of food from America, for 
which 8ir John expressed heartfelt gratitude to the United 
States and Canada, and partly through greatly increased 


production of food and milk at home. The amount of 
land under the plow is now 50 per cent, greater, repre- 
senting an increase of six million acres, than it was before 
the war, when two thirds of the food was imported. 
There appears to be no farm labor man-power problem 
in Britain. Men, women and children all work in their 
gardens and allotments after they have finished their 
day’s work in factories, offices and schools, 

England intends to win the peace on the food front by 
keeping home production up to a two thirds increase. Sir 
John pointed out that America must increase her food 
production greatly if she and the British commonwealth 
of nations arc to avoid post-w'ar defeat on the food front. 
—Jane Stafford. 

TOOTH DECAY AND PLACE OF RESIDENCE 

The best teeth in the nation, at least among children 
and men of military age, are found in Arkansas and the 
South and Southwest generally, was stated by Dr, Bion 
B. East, dentist nad public health professor of the Col- 
lege of Physicians and Surgeons, Columbia University. 

The worst teeth are found in New England, Dr. East 
reported after studying draft records of the 1&18 Army, 
the 1853-1864 Federal Army and the preliminary figures 
from the 1940-1942 draft. The 1918 records showed that 
when measured by the Army ’s standards, the teeth of the 
men of Vermont were thirty-five times poorer than those 
of Arkansas. Missouri rated high in excellence of its 
men’s teeth in 1918. Study of draft rejections then 
showed that only three states in the nation had lower 
rejection rates for dental defects than did Missouri. 

* ‘ The probability that the reported differences were not 
due to chance,” Dr. East stated, ”i8 strengthened by 
similar results obtained in a survey made of U. S. Navy 
recruits of 1934. In that survey the Now England men, 
when compared with those of other sections of the coun- 
try, also had the most evidence of past and present tooth 
decay. Arkansas, the state with the lowest rejection rate 
for dental defects in the draft of 1918, had the. best record 
in this respect in the Navy’s survey of 1934. 

** Preliminary reports from the drafts of 1940-42 sug- 
gest that marked variations in the magnitude of the rejec- 
tion rates for dental defects will again prevail among the 
different states. The indications are that New England 
will again lead the rest of the country in the percentage 
of men rejected for military service for poor teeth and 
that the men of the southern and southwestern states will 
again have the low rates. Similar trends in the distribu- 
tion of tooth decay were found in dental surveys of chil- 
dren residing in different states. ’ ’ 

Heasons for the relation between tooth decay and place 
of residence were not given by Dr. East, but his findings 
coincide with earlier findings of U. 8. Public Health Ser- 
vice^ scientists on the relation of fluorine In the drinking 
water, mottled enamel and tooth decay. Fluorine in 
drinking water and the mottled enamel it causes ore both 
prevalent in the Southwest, but the mottled ettamel teeth 
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MICRO 

KJELDAHL DISTILLING APPARATUS 

Mounted with nlchel-plated bronse Sprlng-Orip Clamps, specially designed 
for the convenient and safe assembly of Microchemical Apparatus, 
on support with Ooors porcelain base and aluminum rod* 

MIOBO KJELDAHL DISTlLLXKa AEEABATUS. Kirk. A compact 

# and rugged unit of Pyrcx glass, for the determination of nitrogen by the 
usual Micro Kjeldahl methods, eliminating all rubber connections and ground 
joints from the distillation train. See Paul L, Kirk, **A One-Pioce Glass 
Micro-Kjeldahl Distillation Apparatus,** Indiistrial and Engineering Chem- 
istry, Anal, Ed., Vol, 8, No, S (May IS, 1936)^ p. Si83. 

The distilling dask, steam generator and condensing system are made in 
one piece. The flask, capacity 35 ml, is provided with an outer jacket in which 
steam is generated. Steam reaches the solution in the distilling flask through 
a Y-tubo with one arm sealed into the side of the flask. The stem of this tube 
extends close to the bottom for emptying the residue after distillation by suc- 
tion created by Removal of the burner from beneath the steam jacket. 

The other arm of the V-tube Is sealed through the wall above the generator to the 
fllUng funnel. Above the flask is a trap and head leading directly to the small glass 
Internal condenser which drains through a vertical delivery tube into the recover. 
Water for the condenser and steam generator Is Intro- 
duced through the Inlet above the condenser. An over- 
flow and bypass carry the water either to the drain or 



to the steam generator, whlcli Is eci nipped with an aux 
ilinry drain tube. Total height of the glass parts up 
proxlmately 350 min ; maxlmiiiii width 2l0 mm. 



74Bd. Micro Kjeldahl Distilling Ap* 
paratus, Kirk, complete as 
showm in Illustration, consist- 
ing of principal glnss part, 
drain tube, fliling funnel and 
receiving flask, 125 ml capacity, 
ail excepting funnel of Pyrex 
glass, mounted ou support with 
Coors porcelain base, with two 
nickel-plated bronze Spring- 
Grip Clamps, four pinch -cocks 
and rubber tubing connections, 
but without burner .... 82.S9 
Code Word Kyrlf 


MIOBO KJELDAHL DISTILLINO APPABATXTS, Pregl- 
Paxnas-Wagner Improved Porm. For rapid determination of 
nitrogen in organic substances by steam distillation of a pre- 
pared digest of ammonium sulfate and adsorption of the freed 
ammonia in an absorbing liquid, m accordance with methods of 
Pregl or similar procedures. See Pregl-Roth, ** Quantitative 
Organic Microanalysia,* * 8rd English edition (1937), pp, 87-90. 

Glass parts of Pyrex, with pure silver condenser tube, includ- 
ing an anti -bumping tube in steam generating flask and a fun- 
nel-shaped collecting tube for condensates to prevent contami- 
nation of distillate. 

Consisting of steam generating flask A, 1000 ml; anti-bnrap- 
ing tube B; steam trap C; connecting tube D; distilling flask 
E; connecting tube F; filling funnel Q; condenser with silver 
inner tube It ; collecting tube I ; and Erlenmeyer flask J ; 
mounted on support with Ooors porcelain base, necessary 
Spring-Grip Clamps, holders, ring, wir* gauxe, pinehcoeks, 
burner and rubber connections. 

749*. Micro Kjeldahl DUtiUlng Apparatus, Pregl-Pamas- Wagner, 
Improved Form, complete as shown in illustration, with 
burner for use on artiflclsl or mixed gases up to 600 

B. T. U 5*.*9 

Code Word Kyrgp 

* Our stocks of both aluminum rods and Slprlng-Qrip Clamps are 
limited. 
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rarely decay. New England water supplies, so far as they 
have been tested, are fluorine free. — J ane Stafeord. 

A TYPHOID FEVER VACCINE 

A STEP toward development of a more powerful anti- 
typhoid fever vaccine lias been taken in research by Dr, 
Jules Freund, New York City Health Department Bureau 
of Laboratories. Results so far of Dr. Freund ’s work on 
both typhoid and diphtheria are announced in the first 
annual report of the Public Health Research Institute of 
New York City issued by Dr. Otto A. Bessey, director of 
the institute. 

By injecting killed tuberculosis germs and lanolin-like 
substances into animals, Dr. Freund has discovered, thoir 
production of typhoid fever-fighting anti -bodies is in- 
creased in response to invading typhoid genus. 

a way, tiiis means production of u more potent 
vaccine against typhoid, Dr. Thomas Rivers, director of 
the Hospital of the Rockefeller Institute and now Com- 
mander in the Medical Reserve Corps, U. ft. Navy, as well 
as chairman of the institute’s scientific council, explains. 

“Whether this method actually gives a more potent 
vaccine for protection of people against typhoid fever, 
however, can not be stated until field experiments have 
been made. ’ ’ 

Efforts to increase the potency of diphtheria toxoid by 
the same methods are now being made by Dr. Freund. 

Nutrition studies arc another project of the institute, 
which is said to lie the only municipal organization of its 
kind in the world. 

Nutritional assays of foods sold in New York City 
markets will be undertaken in order to find out whether, 
when the housewife buys foods for their vitamins and 
minerals, the foods contain the amounts of these essential 
diet factors she expects them to contain on the basis of 
food value tables. Meat, vegetables and other foods may 
vary widely in their vitamin and mineral content accord- 
ing to their region of growth because of the differences 
in soils in various parts of the country. 

PULSATING STARS 

8tarh of the strange class known as RV Tauri type 
pulsate in fundamentals tuid overtones. Dr. Codlia 
Payne-Gaposchkin, of the Harvard Observatory, speaking 
before the Association of Variable Htar Observers, de- 
scribed her method of using organ pipes to correlate the 
vibrations of air columns wdth those of gigantic stars far 
off in space. 

Only 29 BV Tauri- type stars are known, but there were 
only 13 knowm in 1927, so they are being found rather 
frequently. They are stars whose light fluctuations are 
extremely variable. Their light becomes very much 
fainter timn normal at intervals, but about in the middle 
of these intervals, they do a leas noticeable dim out. How- 
ever, these “primary’* and “secondary” ininimums of 
light sometimes change places In the RV Tauri stars, and 
sometimes some of them seem more like Oepheids, another 
class of variable star which Is much more abundant. 
Oepheid variables are pulsaters, wad they undergo their 
alternate contractions and expansions at regular Intervids 
—the principie of bannonie vibrations, well known to 


Vou Dfl, Ko. 

musicians, has been successfully applied to them by Dct 
H artiu Schwarsschild, of Columbia XJnivorslty Observajjl 
tory. a 

But the RV Tauri sometimes vibrate in their fundiH 
mental tone and sometimes in the first overtone or havl 
monie. They may change back and forth at will, therebyl 
producing hitherto unexplainable changes in their Ughtl 
fluctuations. The Cephoids resemble the heavy and low ■ 
note of the long pipes; the so-called Cluster variables to 
the short high-pitched notes; while the RV Tauri stars 
wore in between, giving pleasant tones of one octave ■ 
separation. 

All such vibrating variable stars are known to be 
siderably larger and brighter than our sun, which is as 
^ * dwarf * ' star qf comparatively quiet habits — to our good 1 
fortune, 

ITEMS 

Motors and trucks- now doing essential service on our ^ 
highways can bo operated a longer time without recon- 
ditioning by the use of expander type piston rings, P. E. 
Friend, of the Wilkening Manufacturing Company, told 
the ftoeiety of Automotive Engineers meeting in New 
York. Plane non-expander piston rings, Mr. Friend siid, 
work all right so long as the cylinder is round and 
straight. But so soon as it is worn a little more in some , 
spots than in others— is no longer truly circular or straight 
up and down^ — the ordinary ring fails in its function 
because it rides over the irregularities. The expander 
type, he explained, is more flexible and has inner springs 
which exert independent pressure against every part of 
the cylinder, so that the ring conforms to the variationa^^j 
in the contour of the cylinder wall. Consequently a worn^ 
cylinder can be used much longer, and because • of the 
flexibility of the ring, there is less wear in the first place. 
At least six engine manufacturers, he said, are supplying 
these rings as original <^quipment, and many others buy 
them and stock thorn for replacement service. 

That the cause of death in asthma and some kinds of 
pneumonia is a metamorphosis of the lining of the bron- 
chial tubes which makes them bald instead of hairy was 
announced by Dr. A. C. Hilding, of Duluth, Minn., at Hie 
Chicago meeting of the American Academy of Ophthal- 
mology and Otolaryngology. The fine hairs, called cRia, 
which are normally present in the lining of the bronchial 
tubes can readily and easily remove mucous secretions.. 
But in the cases Dr. Hilding studied, the hairy lining ol 
the tubes had changed into another kind of tissue which 
had no hairs. Consequently the thkk mucous substance 
accumulated in the tubes and the patients died of as- 
phyxiation. Aggravating the difi^culty is the fact that 
the changed and bald cells themselves produce a secretion 
which they only partly extrude. This fuses with the 
general mass of secretion but remains anchored to the cells 
lining the bronchial tubes, thus aggravating the difficulty 
of emptying the bronchial tract. ”The ciliary m^ha- 
nism,” Dr. Hilding reported, also more or less com- 
pletely incapacitated in bronebopneumonia, bronehleetaids 
and influenzal pneMmonlk^ Loss of foiS^etion Is dottbHm 
an in^ortabt f tbe 
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THE STRUCTURE OF BIOTIN* 

By Dt. VINCENT du VIONEAUD 

PROTKSSOE OF BIOCHEMISTRY, CORNELL UNIVERSITY MEDICAL COLLEGE 


Dubino the past year my associates and I have been 
working on the structure of biotin and I should like 
to take this opportunity of presenting to you the re- 
sults of this study. In 1940, our group at Cornell 
tJniversky Medical College, in collaboration with Dr. 
Paul Gyorgy and Catharine S. Rose at Western Re- 
serve, had demonstrated that biotin, the yeast-growth 
substance which had been isolated by Eogl, was actu- 
ally identical with vitamin * Vitamin H was 
ihe name which had been given by Gyorgy to the fac- 

* A lecture delivered before the New York Section of 
American Ohendeal Society, on October 9, 1942. 
iP. Gyorgy, D, B. MelviUe, D. Burk and V. du Vig- 
imaud, SoxsKcm, 91 1 243, 1940. ^ 

« V. du Vigaeaud, D. B. Melville, P. Gydrgy and 0, o. 
losA SomiNO*, 92 J 69, 1940. 

:«P. Gydvgy, a S. Bm, K. Hcfmium, D. B. Melville 
Y; da 92 : 009, 1940. 


tor present in liver, yeast and various foods which was 
capable of preventing the fatal syndrome resulting 
from the feeding of large amounts of raw egg white, 
a syndrome found to occur in all species studied. We 
were thus able to show that biotin was involved in 
animal metabolism and through this work biotin be- 
came recognised as a member 6f the vitamin B-oom- 
plex. The full role in nutrition of this newcomer to 
the group of vitamins is not fully understood, yet 
there are indications that it may bo extremely impor- 
tant. There are now scores of laboratories working 
on this compound and within the next year or two 
much light should be thrown on the significance of thus 
vitamin. With the demonstration of the identity of 
vitamin'll with biotin we undertook a study of the 
chemical nature of this compound and have recorded 
irotn time to time some of our diemical hndu^. We 



456 


SCIENCE 


You 96, No* 9499 


have announced for example, that biotin is a cyclic 
urea derivative** ^ ; that it contains sulfur in thio ether 
linkage* ; that through the oxidation of the compound 
one can obtain adipic acid;® and that after the elimi- 
nation of the carboxyl group of biotin, adipic acid can 
no longer be obtained/ On the basis of these facts 
and on consideration of the saturated character of the 
compound and the empirical formula, we were led to 
suggest that biotin was a bi-cyclic compound and that 
there were 5 structures capable of explaining the data 
up to that time; that is, last January.® We have now 
gone further with the study and have arrived at what 
we believe with considerable confidence to be the struc- 
ture of biotin. I propose to confine my presentation 
to this actual chemical work, foregoing consideration 
of the biological aspects. I have earlier reviewed the 
historical side of the problem.® 

In presenting these structural studies, I would like 
to pay tribute to the teamwork of the group partici- 
pating in the work. I would like to acknowledge in 
particular the splendid contributions which Dr. Mel- 
ville and Dr, Hofmann have inade in this degradation 
work. Drs. Brown, Kilmer and Armstrong of our 
group have also made important contributions to the 
problem in connection with the synthesis of ring sul- 
fur compounds which have helped us to understand 
certain aspects of biotin chemistry.^® I wish to ac- 
knowledge the cooperation of Mr. Frohring and the 
Research Staff of the 8.M.A. Corporation and Dr. 
Major and the Research Staff of the Merck Research 
laboratories for supplies of crystalline material. I 
would also like to acknowledge the collaboration in a 
certain phase of the work on desthiobiotin of a group 
from the Merck laboratories; namely, Drs. Folkers, 
Wolf, Keresztesy, Harris and Mozingo. I shall men- 
tion others of the group in the course of the discussion 
who have likewise made valuable contributions to the 
work. Finally I would like to acknowledge the benefit 
of many fruitful discussions with Professor Hans 
Clarke, who followed step by step the course of these 
studies with such great interest. 

By chromatographic procedures which we have al- 
ready described”' isolate biotin 

Hofmann, I). B. Melville and V. du Vigneaud, 
Jour. Biol Chem,, 141: 207, 1941. 

6l). B. Melville, K. Hofmann and V. du Vigneaud, 
SOIBNCE, 94: 308, 1941, 

®K. Hofmann, D. B. Melville and V. du Vigneaud, 
Jour, Am, Chem. Soc,, 63: 3237, 1941. 

7 K. Hofmann, D. B. Melville and V. du Vigneaud, 
Jour, Biol C/tew., 144: 513, 1942. 

»V. du Vigneaud, K. Hofmann and D, B. Melville, 
Jour, Am, Chem, 80 c,, 64: 188, 1942. 

» V. du Vigneaud in Evans, '^The Biological Action of 
the Vitamins,'* University of Chicago' Press, 1942, 

10 G. W, Kilmer, G. B. Brown, M. D, Armstrong and 
V, du Vigneaud, Jour, Biol Chem,, 145 : 495, 1942. 

uv. dSt Vigneaud, K. Hofmann and D. B. MelviUe, 
Jour, Biol Chem,, 140: 648, 1941. 


from liver extracts and from milk concentrates. The 
compound was isolated as the methyl ester, which by 
repeated crystallizations from a mixture of methanol 
and ether was obtained in long, thin, plate-like needles. 
The ester melted sharply on the hot-stage at 166-167°. 
This melting point was considerably liigher than that 
reported by Kbgl and Tonnis.^® Subsequently K<igl 
has reported that his material was impure and he has 
now reported a melting point which is substantially in 
agreement with ours.^* A chloroform solution of the 
ester showed* an optical rotation of +57°. 

Expressed in terms of vitamin H units the various 
preparations of purified product that we prepared all 
consistently yielded, by the yeast-growth method, the 
high value of 27,000 ( rh 10 per cent.) vitamin H units 
per mg. (The vitamin H unit is the amount neces- 
sary per day for 30 days to cure egg white deficiency 
symjitoms.) Half -maximum growth of the yeast cul- 
ture was obtained at a concentration as little as 1 part 
in 1 X 10 which indicates the tremendous activity of 
this material. Direct vitamin H assays of the crystals 
by Dr. Gy orgy, carried out with rats by the curative 
method, were in agreement with this high potency. 
This means that approximately 0.04 y per day suffices 
to prevent the fatal syndrome resulting from the egg- 
white diet employed in the feeding of the rats, truly 
an amazing potency. 

The analytical values we obtained from the pure 
crystalline compound agreed most closely with the 
empirical formula of CiiIii 808 N 2 S, which agrees with 
that given by Kogl. The free biotin was readily ob- 
tained by saponification of the ester with cold alkali.^® 
Upon acidification of the saponification mixture with 
liCl, free biotin separated in long, thin needles. The 
analytical figures pointed to the composition CjpHie- 
O 3 N 2 S, which is -in good agreement with the composi- 
tion of the ester. An alkaline solution of the biotin 
showed an optical rotation of +92°. The titration 
curve run by Dr. Rachele of our laboratory, who like- 
wise carried out all the micro analyses, resembled the 
titration curve of a simple monocarboxylic acid. The 
neutral equivalent of 244 obtained from the curve 
agreed with that expected for a monocarboxylic acid 
of the empirical formula given. In the yeast-growth 
assay the free biotin appears to have the same potency 
per mole as the ester. For some micro-organisms it 
is necessary, however, to have biotin in the free form 
and not as the ester. 

With the crystalline material available it was pos- 

i*D. B. Melville, K. Hofmann, B. Hague and V,’ du 
Vigneaud, Jour, Biol Chem,, 142 : 615, 1942. 

F. Kogl and B. Tennis, Z, Phyawl Chem,, 242: 43, 
1936. 

Kdgl and L. Pons, Z, Physiol. Chem,, 269: 61, 

1941. 

isV. du Vigneaud, K. Hofmann, D. B. Melville mdi 
J, B, Bachele, •Tour. Biot, Ohm,, X40; 768, 1941. 
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sible to obtain preliminary information on the stabil- 
ity and behavior of the compound towards various 
reagents by inactivation and reactivation experiments 
using small amounts of material.^® 

In actually tackling the characterization of the 
functional groups by direct chemical nieans we first 
directed our attention towards the nitrogen and oxy- 
gen. Two of the three oxygen atoms, of course, had 
been accounted for by the carboxyl group. Possibility 
after possibility of how the remaining oxygen and two 
nitrogen atoms were arranged was eliminated. There 
is no point, however, in going into the many negative 
experiments in this direction. It became very puz- 
zling as to what the nature of the nitrogen might 
be. However, the break came when a cleavage prod- 
uct was obtained after treatment of the biotin with 
strong barium hydroxide for 20 hours at 140 This 
brought about the formation of a new diamino acid 
which could be isolated in excellent yield. The analy- 
sis of the free compound led to the empirical formula 
^^0HjgO2N28. It was clear that the split product had 
lost one carbon and one oxygen and taken up two 
hydrogens. No loss of anything else occurred. The 
most logical interpretation we could place on this was 
the cleavage of a cyclic urea derivative. The hydro- 
lytic cleavage of biotin could therefore be expressed 
by the following equation. 




— COOH 


Ba(OH), 

140° 


C«H^S 


— OOOH 
— NHs 
— NH, 


You will note that the urea structure and the car- 
boxyl group accounted for all the oxygen and the 
nitrogen, leaving the sulfur to be accounted for. 
Again many possibilities were eliminated and we sus- 
pected that the sulfur was present as a thio ether. 
A second break came when a crystalline sulfone 
(CioHjoO^NaS) was obtained by the action of HjOa, 
which led to our recognition that the sulfur was pres- 
ent as a thio ether.** 

It is obvious that if biotin were a urea derivative 
and if the barium hydroxide treatment yielded a 
diammoearboxylic acid then we should be able to 
resynthesizie biotin from the diaminocarboxylie acid 
by closing the ring again through urea formation. 
This we were able to accomplish by treatment of the 
diaminocarboxylio acid with phosgene® as shown in 
this equation. 


r— OOOH 
Q.H«e —NH, 
—NH, 


0 = 0 
NaOH 


f-OOOH 


By this reaction biotin of the same melting point, 
<nystallme form and optical rotation was obtained in 


w G, B. Brown and Y. du Vlgneaud, Jour. Biol Chem,, 
141: 1941, ' 


98 per cent, yield. A mixed melting point of the 
resynthesized biotin with the isolated natural biotin 
showed no depression. The resynthesized biotin had 
the same biological activity as the naturally occurring 
biotin. This evidence proved beyond a shadow of 
doubt the cyclic urea structure of biotin. 

By taking into account the absence of the ethylenie 
linkage as wpll as the nature of the functional groups 
and the ratio of hydrogen to carbon, we were able to 
arrive at the conclusion that biotin must contain a 
bicyclic ring system. In two papers of Kbgl and co- 
workers/** identical conclusions were arrived at in- 
dependently with regard to the nature of the func- 
tional groups. In addition they claimed to have ob- 
tained evidence that the sulfur is present in a ring. 
They claimed that they were able to cleave a carbon- 
sulfur bond and the urea ring of biotin sulfone at the 
same time and still found the 9 carbons and 2 nitro- 
gens with the sulfur. As we have shown^® this claim 
was based on an erroneous deduction so that the Kogl 
(lata did not afford evidence for a sulfur-containing 
ring. Both their evidence and ours, independently 
arrived at, simply showed the nature of the functional 
groups. 

Tlte next question, of course, was how the functional 
groups were arranged, Asa step in this direction we 
subjected the diaminocarboxylie acid to oxidative 
degradation to see if we could pick up some charac- 
teristic split product. Fortunately we were able to 
obtain a split product containing 6 carbons in a chain, 
representing a substantial part of the 9 carbons of 
the diaminocarboxylie acid.® The oxidative degrada- 
tion was first carried out with alkaline permanganate 
and later with nitric acid. Out of the mixture of 
degradation products it was possible to isolate in good 
yield adipic acid, the 6-carbon dicarboxylic acid. The 
isolation of the same compound under both these 
alkaline and acid oxidizing conditions minimized to a 
grout extent the possibility of a rearrangement to an 
intermediate which could have yielded adipic acid. 
Thus the consistent formation of adipic acid as an 
oxidation product of biotin could be interpreted in 
one of two possible ways. Either biotin contains on 
aliphatic side chain which is capable of yielding adipic 
acid ; or else the adipic acid has its origin in a cyclic 
structure which is cleaved by the oxidation. In the 
first case one of the carboxyl groups of the adipic 
acid must be the carboxyl group originally present in 
biotin, and it should therefore be possible, by the 
oxidation of a derivative of the diaminocarboxylio 
acid in which the carboxyl group has been eliminated, 
to decide between the two alternatives. After several 

i^'F. ibgl and T. J, de Man, Z, Physiol Chem*, 269; 
81, 1941. 

B. Melville, K. Hofmann and V, du Vigneaud, 
Jour, Biol Chem,, 146: 101, 1942. 
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Attempts by other methods the objective was achieved 
by A Curtius degradation.'^ In this way the carboxyl 
group was replaced by an amino group. Biotin 
methyl ester was converted to the hydraxide^ from 
which the azide was obtained by treatment with nitrous 
acid. The azide was transformed into the correspond- 
ing ethyl urethane. The hydrolysis of the urethane 
was performed in two ways as indicated in these equa- 
tions. 




—COOCH, 

NH\p „ Q 


NH,— NHa 
^ 

r— CONHNHj 
O.H,aSJ 

[ — ^ 


HNOa 
^ 




— Nir\ 

--NH/ 


0 = 0 


C«HnOH 


HCl 


— NH-COOCsHb 

— NH\(i Q 

NH/ 


Ba(OH), 




r-“NHa 


— NH, 
---NH, 
— NH, 


The triamine was subjected to the same oxidation 
procedures which we employed for the oxidation of 
the diarninocarboxylic acid. After preliminary ex- 
periments, 50 mg of the triaraine sulfate were oxidized 
with potassium permanganate under the same condi- 
tions employed in the oxidation of the diarainocar- 
boxylic acid. No trace of adipic acid could be detected 
in the ether-soluble oxidation products, although the 
amount of adipic acid which might have been formed 
from the relatively large amount of tri amine used 


giving rise to adipic acid upon oxidation ie not prea- 
ent in biotin as a cyclic structure, but indicates the 
presence of an aliphatic acid side chain in biotin which 
is capable of yielding adipic add on oxidation. 

With all the foregoing data we were in position to 
list the possible structures which would fit these data. 
The most logical interpretation of the adipic acid 
data as a whole was that biotin contained a normal 
valeric acid side chain. The adipic acid would arise 
then from this side chain plus one carbon in the nng 
which was so linked that on oxidation it could give 
rise to a carboxyl group. With this deduction along 
with the other chemical data we had we could write, 
on the basis of 5 or 6 membered rings being present, 
only the structures indicated by formulas I, II, III 
and IV, with a valeric acid side chain at the positions 
indicated.® 

You will note, however, that formulas II, III and 
IV have sulfur and nitrogen attached to the same car- 
bon. Wc felt that the remarkable stability of the 
diarninocarboxylic acid towards strong hydrolytic 
agents rendered very unlikely structures where nitro- 
gen and sulfur were attached to the same carbon. 
Such compounds described in the literature are un- 
stable to strong alkali. As we stated in the pre- 
liminary note, formula I with either the side chain 
in position (a) or position (b) was the most likely 
formula for biotin. 

In order to keep absolutely within the bounds of 
our data we had to grant another possibility although 
it seemed to us less likely. It was theoretically pos- 
sible that the adipic acid might arise from the decar- 
boxylation of a malonic or a-substituted fi-keto acid 
arising during the oxidation, in which case a butyric 
rather than a valeric acid side chain might be present 


C 

NH NH 
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CH, 
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IV 


would have ymde its isolation and identification com- 
paratively easy. The absence of adipic acid in iaolable 
amounts among the oxidation products of the triamine 
therefore afforded substantial evidence that one of 
the carboxyl groups of the adipic acid formed by 
oxidation of the diarninocarboxylic acid is identical 
with the original carboxyl group o£ biotin. This 
means in effect that the 6-oarbon, straight chain moiety 


On the basis of such a construction we could ar^T# 
at 3 additional structures, as shown in formulas V, 
VI and VII. 

At this stage we therefore bad before us 5 struc- 
tures which we felt were the only ones which could 
possibly explain the obemioai evidence which we had 
so far adduced. As we pointed all ^e formulsi 
with the exception of foxnsuk Xa involved, 
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fotmation of adipic acid; the oxidative cleavage of a in pale yellow needles. The analytical values for the 


carbon-sulfur bond. As we stated it, formulas Ib, V, 
VI and VII involved the assumption that the carbon 
atom attached to the sulfur and proximal to the side 
chain would be oxidized to a carboxyl group. We 
pointed out that if this assumption were invalid then 
only structure la remained. We did not rule out this 
assumption. In other words we considered these for- 
mulas involving the splitting of the carbon-sulfur 
bond as entirely possible and our further work was 
based on the allowance of that assumption. This left 
us then at this stage with 5 possible structures for 
biotin, with preference for the fused 5-membered 
rings with a valeric acid side chain. Wo had hoped 
that x-ray data might aid us in ruling out some of the 
structures. Dr. Fankuchen was kind enough to make 


compoimd agreed somewhat more closely with the 
composition of the quinoxaline rather than the dihy- 
droquinoxaline derivative. The red color which was 
obtainable on treatment of the condensation product 
with sulfuric acid was in favor of this. 

The formation of the derivative with phenanthrene- 
quinone indicated strongly if not proved that the 
diaminocurboxylic acid is a 1,2 diamine and that 
therefore biotin possesses a 5-membered urea ring. 
This is in contradiction to the suggestion of Kogl 
and Pons^* that biotin is a C-nicmbercd cyclic urea 
derivative. The evidence on which they based this 
suggestion was simply the comparative stability of 
6- and 6-membered cyclic urea derivatives toward 
hydrolysis. The demonstration that the diaiui nocar- 



such an analysis of biotin, but felt that the x-ray 
data did not warrant a decision on which structure 
was the more likely in the presentation of his x-ray 
data.^* Since our determination of the structure by 
chemical means he has obtained evidence in favor of 
it from a study of the x-ray pattern of biotin sulfone. 

In the chemical attack it is obvious that an impor- 
tant step would be the establishment of whether the 
urea ring was 5- or 6-raembered, or to put it another 
way, whether the diaminocarboxylic acid derivable 
from biotin was a 1,2 or 1,3 diamine. The ring closure 
with phosgene could not decide between these 2 possi- 
bilities and we therefore searched for a ring closure 
for the diaminocarboxylic acid which could decide 
between a 1,2 and 1,3 diamine. This was accomplished 
by reoouirae to the formation of a derivative of the 
diaminocarboxylic acid with phenanthrenequinone.*® 
While it is well known that many 1,2 diamines will 
condense with phenanthrenequinone, there is no evi- 
dence that 1,3 diamines form a ring structure with 
this reagent. The diaminocarboxylic acid when 
treated with phenanthrenequinone yielded a conden- 
/satiba product melting at 203-204® which crystallized 

i* 1. l*ankuoli8a, Jour, Am, Chem, Son,, 64 : 1742, 1942. 

WIC. Sofnuma, O. W. Kilmer, D. B. Melville, V. du 
H. Parby, ^our, BioL Chem., 145: 5Q8, 


boxylic acid was a 1,2 diamine and that biotin there- 
fore contained a 5-membered urea ring eliminated 
two of the five structures which we have been dis- 
cussing, namely, those containing the 6-membered 
urea ring — ^that is, structures V and VI. The diamino- 
carboxylic acid la, Ib or VII could form a phen- 
anthrenequinone derivative. 

As indicated earlier, the behavior of the phenan- 
threnequinone derivative of the diaminocarboxylic 
acid aroused the suspicion that we might have obtained 
the quinoxaline rather than the dihydroquinoxaline 
derivative from the reaction of the phenanthrene- 
qurnone with the diaminocarboxylic acid, struc- 
ture la could form a dihydroquinoxaline (formula 
VIII) but would not be expected to yield the dehydro- 
genated derivative. On the other hand, the two re- 
maining structures, Ib and VII, can give the dehydro- 
genated derivative since both carbon atoms bearing 
the amino groups carry hydrogen atoms. For ex- 
ample, structure Ib can yield a quinoxaline as shown 
in formula IX. 

In order to settle definitely whether or not the 
derivative obtained from the diaminocarboxylic acid 
was the dihydroquinoxaline or the more fully aro- 
matic quinoxaline, we asked Dr. Hugh H. Darby at 
the College of Physicians and Surgeons, Columbia 
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University, to examine the ultraviolet absorption 
spectrum of the compound and compare it with the 
spectra of the dihydrodibenzoquinoxaline and dibenzo- 
quinoxaline derivatives of 3,4-diaminotetrahydrothio- 
phene, which we had synthesized (formulas X and 
XI). 



Formula VIII 

One would expect a great difference in absorption 
spectra between these two forms, for one of them, 
that is the quinoxaline, is more fully aromatic. As we 
expected, the absorption spectra of these compounds 
were distinctly different. It was hoped that the ab- 
sorption curve of the condensation product of the 



I I 

y 

Formula IX 

diaminocar boxy lie acid from biotin with phenan- 
tbrenequinone would show the characteristics of one 
or the other of these curves. We found, in fact, that 
the absorption curve of the derivative from biotin 
was almost identical in form with that of the oxidized, 
or quinoxaline, derivative from the 3,4-diaminotetra- 



Uihydrodibenzoquinoxaline derivative 
Formula X 

hydrothiophene, and bore little resemblance to the 
curve of the dihydroquinoxaline derivative. This is a 
very strong indication that the derivative formed from 
pbenanthrenequinone and the diaminocarboxylic acid 
from biotin is a dibenzoquinoxaline, and not a diben- 
zodihydroquinoxaline, derivative. Thus strong evi- 


dence was afforded against structure la, which left 
structures Ib and VII still under consideration. 

The evidence to decide between these has been 
obtained in two different ways, one by direct proof 
and another an indirect approach, beautifully con- 
firming each other and pointing without equivocation 
to the formula Ib. One was in collaboration with the 
Merck group I mentioned, and the other by our own 
group. 

The indirect proof of the sulfur ring system has 
resulted fjom a collaborative investigation with the 
group from the Merck Research Laboratory. Dr, 
Mozingo of their laboratory discovered a very in- 
genious reaction for removing sulfur from organic 
sulfides with Raney nickel, in which the sulfur was 
replaced with hydrogen. They found, for example, 
that treatment of benzoyl methionine yielded benzoyl- 
aminobutyric acid, and that the phenyl ureido deriva- 
tive of methionine gave the corresponding derivative 
of arninobutyric acid. Still other compounds were 
studied and it was thought that it might be useful in 
removing sulfur from biotin and replacing it with 
hydrogen. 

Dr. Donald Wolf applied this reaction in my labo- 
ratory to biotin methyl ester and obtained a product 
containing the same number of carbon atoms and two 
added hydrogens and no sulfur.^^ This definitely 
established the cyclic nature of the sulfide group. 
This ‘‘desthiobiotin^^ was hydrolyzed to a diamino acid. 
The desthiodiamino acid derivable from structure Ib 
possesses only one C-methyl group as indicated in 
formula XII, whereas that derivable from structure 
VII (formula XIII) possesses two. A Kuhn-Roth 
C-methyl analysis showed the presence of one. This 
result was in favor of structure Ib. 

More positive characterization was established by 
oxidative cleavage. It can be seen that oxidation of 
the diamine should yield pimelic acid, the 7-carbon 



Dibenzoquinoxaline derivative 
Formula XI 

dibasic acid, if Ib were correct, but a-metbyl adipic 
acid should be formed if VII were correct. Alkaline 
periodate oxidation yielded pimelie acid, which indi- 
cated that the diamino acid was the diamino pelar- 

*iV, du Vignoaud, B. B. Melville, K. Folkers, B. B. 
Wolf, B. Mozingo, J. 0. Kereszteay and 8. A. Harris, 
Jour. Biol. Chem. (in press). 
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gonic acid. The pimelic acid was identified as such 
and as its di-p-bromphenacyl ester by comparison 
with authentic samples of each. 

While this work was underway Dr. Folkcrs and 
Dr. Harris synthesized the diamino pelargonic acid 
in the Merck Laboratory. The difficulty we faced, of 
course, was of comparing the desthiobiotin dinmino- 
carboxylic acid prepared from optically active biotin 
with the racemic synthetic compound, a difficulty in- 
creased by the fact that partial racemization had 

NH* mu 
I I 

CH CH 

I I 

CHa CH^*~CHa— CH.— CHr-CII^CO«H 

Formula XII 

apparently occurred in the Mozingo reaction. It oc- 
curred to us that these difficulties could be circum- 
vented by preparing the quinoxiiline derivatives of 
both the compound derived from biotin and the syn- 

NH, NH. 

I I 

CH— CH 

dn, \h— CH a— CHs—CH,— COjII 

(5n. 

Formula XIII 

thetic product. As you can see from formula XIV 
the quinoxaline derivative should possess no asym- 
metric carbons. 



N N , 

OH, — (^H,— C,H— CH,-OHr-CJlJ^OH 
Formula XIV 

In this way a comparison could readily be made. 
Consequently Dr, Harris in the Merck Laboratory 
prepared the quinoxaline derivative of the synthetic 
compound. Dr. Melville prepared the quinoxaline 
derivative of the desthiobiotin diaminocarboxylic acid 
derived from biotin and found that both melted at 
186-187° and also that a mixture of the two deriva- 
tives showed no depression of the melting point. Thus 
the desthiobiotin diaminocarboxylic acid was identified 
as tjti-diamino-pelargonic acid. 

While this collaborative work was in progress we 
were also continuing in our laboratory another line 
of attack we had had underway to obtain direct evi- 
dence of the nature of the sulfur ring by keeping the 
sulfur intact. We felt if our formula Ib were correct 
we oujg^t to be able to obtain a thiophene derivative 
irotn it by degradation, and this we could meet by 


synthesis. We were convinced that we should be able 
to obtain 6- (a-thienyl) -valeric acid from the diamino- 
carboxylic acid. We were so convinced that while the 
degradation work was progressing we synthesized the 
compound to have it available for comparison. Dr. 
Moyer of our laboratory collaborated with Dr. Mel- 
ville and myself on this phase of our work. 

Various attempts were made to bring about the 
desired decomposition. This was finally accomplished 
through the decomposition of the methylated diamino- 
carboxylic acid as shown in the following equation.*® 


mu NH. 

(Ijh— ( in 

in— (CH,).— COOH 

\ / 


(Cn.O)J30. + NaOH 


Product rofluxed 
with HCl 


CH--€H 

I!h L 

\ / 


(CHO 4 -- COOH 


The compound obtained by this degradation was 
compared with the sample of synthetic 6- (a-thienyl) - 
valeric acid. The synthetic compound was prepared 
by the condensation of thiophene and glutaric an- 
hydride to give a keto acid which was reduced by a 
Clemmenson reduction to the thienyl valeric acid. 
This reaction is analogous to that used by Fieser in 
the synthesis of thienyl butyric acid in which succinic 
anhydride was condensed with thiophene. The posi- 
tion of tlie side chain in our synthetic compound was 
proved by oxidation of the keto acid to a-thiophenic 
acid. The synthetic 5- (a-thienyl) -valeric acid was 
found to be identical with the isolated compound, and 
thus by this step the five-membered sulfur ring with a 
valeric acid side chain attached to the carbon alpha 
to the sulfur was directly demonstrated. On the basis 
of this and the other data I have presented in this 
lecture we feel justified in concluding that the struc- 
ture of biotin is that represented by formula Ib, as 
shown here in full in formula XV. 
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!H— -0 Hjf—CHjf— -CHrf— "CH,— -COOH 


Formula XV 


» D. B. Melville, A. W. Moyer, K. Hofmann and V, da 
Vigneaud, Bioh Ckeftu (in press). 
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THE MYCOFLORA OF BERMUDA 


By Dr. FRED J. SEAVBR 

NEW YORK BOTANICAL GARDEN 


Thk Bermuda Islands, because of their nature and 
location, have always been of extreme interest to 
botanists as well as vacationists. Since the islands 
were built up in mid-ocean, and apparently never 
connected with any other existing body of land, all 
the land plants originally found there must have come 
from the outside world through natural agencies, for 
the islands were uninhabited up to the time of their 
colonization in 1009, and since many species are en- 
demic it must be concluded that these have originated 
there through modification of pre-existent forms 
under extreme conditions of isolation. 

When the witer made his first visit more than 
thirty years ago, in company with Dr. N. L. Britton, 
to study the flora of these islands, they were a “closed 
book’* so far as our knowledge of the fungi was con- 
cerned. Up to that time few American mycologists 
had touched their shores, and they apparently paid 
little attention to the fungi so that scarcely more than 
a score of species were known. In fact, the islands 
were thought to be barren of this type of growth. 
However, as a result of our flrst two-week visit enough 
species were collected and identified to increase the 
total number to 122, which number has grown to 
nearly 400, exclusive of lichens, of which there are 
89 species known. 

The only other American mycologist who has de- 
voted any considerable attention to the study of Ber- 
muda fungi is Professor H. H. Whetzel, who spent a 
year there, 1921 to ],922, adding greatly to our knowl- 
edge of parasitic fungi, especially the rusts and smuts, 
and accompanied the writer on his second visit during 
the winter of 1926. All this work was conducted in 
collaboration with the local pathologists. 

Two return visits were made by the writer, one dur- 
ing the autumn of 1938, and the other covering about 
the same season in 1940. While these were technically 
vacation visits, and of short duration, ail the time was 
spent in the investigation of the fungi of the islands 
in collaboration with Mr. J. M, Waterston, then and 
up to the present time official plant pathologist. As 
a result of these two trips twenty-one new species have 
been described and many others added to the flora of 
the islands, some of which are of unusual interest from 
the standpoint of distribution. A few of these will be 
briefly discussed. 

One interesting form collected on our first visit in 
1912 was a little scarlet cup-fungus occurring on the 
dead foliage of native cedar. This was identified as 
Sarcoscypha minuscula, a speeiesf which had been 
described on dead foliage of cedar from Portugal 


just one year before we collected it in Bermuda, but 
nothing seems to have been known of the species in 
Europe outside of the original collection. While this 
is one of the more inconspicuous forms, it has been 
collected by the writer on each of his visits, as well 
as independently by Professor Whetzel, so that it may 
be said to be fairly common in those islands. So 
unique was the species that it was made the type of a 
new genus in our treatment of the cup-fungi of North 
America. Nothing more was heard of it until the 
species was reported from the Yosemite National 
Park, California, on incense cedar in 1941. This 
seemed so unusual that in our skepticism we wrote 
for a specimen of the California fungus. To our 
surprise the species was absolutely identical with that 
obtained in Bermuda. So, up to the present time this 
fungus is known from only three localities in the 
world: Portugal, Bermuda and the Yosemite National 
Park, California, It is possible that it is widely dis- 
tributed and has merely escaped observation, tut hav- 
ing been noted so many times in Bermuda by different 
collectors, this explanation scarcely seems plausible. 

One more illustration of European species in Ber- 
muda will be drawn from our pet group, the cup- 
fungi. Going back again to 1912, on that occasion 
another cup-fungua was collected which is larger and 
more conspicuous than the preceding, forming dark 
purple cups one half to three quarters of an inch in 
diameter, which by reason of their color contrast 
strongly with the white sandy soil on which they grow. 
This species, Lamprospora Planckonis, like the pre- 
ceding, was originally described from Europe with 
one later collection from North Africa. It may be 
collected any place throughout the Bermuda Islands. 
Although known from Europe, and by far the com- 
monest cup-fungus to be found in Bermuda, it has 
never been reported or seen from the mainland of 
North America, although the writer has searched for 
it in similar locations here. From the above it might 
be assumed that Bermuda had at some time had a land 
connection with Europe, but let us not be too hasty in 
our conclusions, for often strictly American species 
have also been found to be abundant in those iiflands. 

Two illustrations of the latter might be cited. In 
1926, in company with Professor Whetzel, an inter- 
esting f ungus, Poronia leporina, was found on rabbit 
pellicles in one of the smaller islands in Hamilton 
Harbor. This species was originally described from 
material collected in Missouri in 1889^ and at tilie time 
it was found in Bermuda was Mown from onfy 
collections in America over a i»eadod x»f 




SCIENCE! 



Yet thie epeeies wae found te be abundant on 
one of the Bermuda Islands. Unfortunately, we have 
been unable to revisit this island, and at the present 
time it has been taken over as an American military 
base so that we can not check on its reoccurrence. 

A second species, rare in America but abundant in 
Bermuda, is one described as new by the writer more 
than thirty years ago as Ophionectria cylindrothecia 
from a single specimen collected on cornstalks in 
Ohio at a much earlier but unknown date. Nothing 
more was seen or heard of this species until it was 
found among material on palm stems sent by Pro- 
fessor Wheteel in 1921 from Bermuda for determina- 
tion. On our later visits to Bermuda it was again 
collected and found to be exceedingly common and 
abundant on the native endemic palmetto palm. This 
species then is known from no other place in the world 
except from one original collection in Ohio and abun- 
dant material obtained in Bermuda at different times 
and by different collectors. Just why should certain 
species, exceedingly rare in Europe or America, be 
abundant in this isolated spotf No explanation can 
be offered at the present time. 

Of more than a score of species described as new 
to science from material collected on our last two 
visits, one only will be mentioned here, a subterranean 
puffball, Scleroderma bermudenste, described by Pro- 


fessor W. C. Coker, of North Carolina. Remains of 
this fungus were frequently noted on the sands along 
the shore and at first taken to be those of an earth- 
star. It was some time before it was discovered that 
it was the outer covering of a puffball which during- 
its early stages was entirely concealed in the sand* 
At maturity the outer covering splits into several 
rays which bend outward in such a manner as to raise 
the spore mass as '^by its bootstraps’’ out of the sand 
where the spores are easily and quickly dispersed by 
the wind, leaving the remains looking like pieces of 
dried leather. It is difficult to locate one before the 
outer covering begins to rupture, at which time this 
peculiar organism first becomes evident as a crack in 
the sand. This seems to be another endemic species. 

All scientific exploration in these islands, which has 
become a naval base, has been suspended *‘for the 
duration.” But there will always be a Bermuda, and 
it is hoped it may escape the ravages of war, and 
when the conflict is over it may remain the quiet, 
restful place so greatly beloved by such men as Wood- 
row Wilson, Mark Twain (Samuel Clemens) and 
many other outstanding Americans. At that time we 
hope we may resume our explorations and researches 
in that obscure but fascinating field, the mycoflora of 


Bermuda, 

The New York Botanical Garden 


Fred J. Seavbr 


SCIENTIFIC EVENTS 


DEATHS AND MEMORIALS 

Dr. Charles Nelson Haskins, Chandler professor 
of mathematics at Dartmouth College, died on Novem- 
ber 14 at the age of sixty-eight years. 

Dr. Luther Crouse Peter, professor emeritus of 
ophthalmology of the Graduate School of Medicine of 
the University of Pennsylvania, died on November 12. 
He was seventy-three years old. 

George Burr Upton, professor of automotive engi- 
neering at Cornell University, a member of the faculty 
for thirty-seven years, died on October 2 at the age 
of sixty years. 

Dr. Robert Lin^^on, of Los Angeles, consulting min- 
ing and industrial engineer, died on November 12 at 
the age of seventy-two years. 

The New York City Board of Health on November 
10 adopted a resolution in memory of the late Dr. 

S. S. Goldwater for ‘‘Raising to new and high levels 
the standards of medical care.” Dr. Goldwater, who 
had been a commissioner of the City Board of Health, 
died on October 22. 

TH« NATIONAL MEOISTRY OF RARE 
CHBM1CAL8 

^ of Ra»e Chemicals, Amorar 


Research Foundation, Thirty-third, Federal and Dear- 
born Streets, Chicago, receives requests for sources of 
certain chemicals at a rate of approximately two 
hundred and fifty per month. 

Dr. Martin H. Heeren, director of the registry, 
sends a list of chemicals for which no source is known 
to the registry. If any reader has one or more in his 
laboratory, he is urged to communicate with the regis- 
try. Even small amounts are important, inasmuch as 
all requested chemicals are to be used for experimental 
purposes only. 

1. 2, 4, 6,2', 4^6^ Hexachloradiazoomino benseno 

2. Qoinone-bis-bota naphthylimine 

а, Porphyrindien 

4. GAmino-Nieotinic Acid 

5. Diethyl Oleyl Amid Phosphate 

б. Hexamethylene di iso cyauae 

7. Fused Titanium rod 99 per cent, pure 

8. OaSi. 

9. Licheuin 

10. Pepsinogen 

11. 1,8 Dihydroanthraquinone 

12. ^Icittm Sulfaguayaoolate 

18. Ergotamine Tartrate 

lA 2AA^^>^^h>d<^benoxy acetic acid 

16, 2A)^^^^'^^diktfophen^ acetic acid 
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16. 2j4-dichlc>robenzoic acid 

17. 2,3,5-trichlorobenzoic acid 

18. 2-chloro, 3-nitro-bonzoic acid 

19. 2,4, diiodophenoxyacetic acid 

20. 2,3, dichlorobenzoic acid 

THE TRAINING OF WORKERS FOR THE 
WAR INDUSTRIES 

Over 1,700 war industry workers in New Haven and 
Fairfield Counties, Connecticut, are enrolled in the 
Engineering, Science and Management War Training 
Program for the term that began in the first week of 
November, according to Forrest Hughes, assistant pro- 
fessor of engineering drawing at Yale University, who 
is the representative of the university for the organi- 
zation. 

Under the general direction of Yale University and 
the U. S. Office of Education, training has already 
been given to 6,300 men and wotuen since the program 
was begun in 1940 to overcome production bottlenecks. 
Nearly 3,500 in New Haven and Waterbury have been 
instructed by the New Haven Y. M. C. A. Junior 
College, while the Bridgeport Engineering Institute 
has trained 2,800 workers in Bridgeport and Stam- 
ford, 

Six new courses are included in the 30 courses 
offered in New Haven, and three of the 19 courses in 
Bridgeport will be given for the first time this year. 
Instruction will be continued in Waterbury and Stam- 
ford, while a special course in production planning 
will be inaugurated at Greenwich and a new school 
unit will be organized at Meriden in the near future. 

Students in these courses are industrial employees 
who wish to supplement their practical experience on 
the job with college-level theoretical training to equip 
themselves for more responsible positions in war in- 
dustry. About 15 per cent, are women, and this pro- 
portion is increasing as more and more women are 
employed in production. They are found mostly in 
the courses dealing with inspection, drafting and 
supervision. 

Two of the new courses in New Haven, inspection 
of aircraft woods and aircraft tool design, were organ- 
ized at the request of two Connecticut firms manufac- 
turing gliders. Another course, dealing with the 
surface treatment of metals, will bring the partici- 
pants in contact with experts on lacquers and oxidiz- 
ing processes. Those studying materials procurement 
and control will be taught the procedures and tech- 
niques of priorities. Mathematics for industrial elec- 
tricians will be given as a background course, and a 
series of classes on the means of maintaining quality 
standards in mass production with *‘green” men will 
also be held. The new courses in Bridgeport will 
cover the subjects of fuels and their economical use, 
industrial electricity and fundamentals of radio (ad- 
vanced). 


At the request of the Government and under the 
auspices of the Engineering, Science and Management 
War Training Program, there will be given at the 
University of Illinois a short course which will be 
repeated as many times as necessary on the techniques 
and applications of x-ray testing methods, including 
radiography, microradiography and x-ray diffraction. 
This is given for the benefit of war industries and 
Government laboratories which have had to develop 
x-ray methods in the present emergency, in many 
eases with -technical employees who have not had spe- 
cialized training. The course as now planned will last 
for one week, full time. No charge will be made by 
the University of Illinois to those who attend, since 
it is being given under Government auspices. Any 
one who is actually engaged in x-ray testing or who 
is about to begin this work for any industry or labora- 
tory is qualified and welcome. Application for admis- 
sion to one of these short-course sessions should be 
made at once to Professor G. L. Clark, 315 Noyes 
Chemical Laboratory, University of Illinois, Urbana. 
It is hoped to organize the first courses early in 
December. Each session is limited to ten persons. 

THE PUBLIC HEALTH RESEARCH INSTI- 
TUTE OF THE CITY OF NEW YORK 

The first anniversary of the first public health re- 
search institute of any municipality was celebrated on 
November 1 with the approval by Mayor La Guardia 
of the first annual report to the Board of Directors 
of the Public Health Research Institute of the City 
of New York, Inc., a non-profit scientific research 
institution. The contract, which was signed on July 1 
after the Legislature had passed a bill authorizing 
cities to enter such agreements, provides for the pay- 
ment by the city to the institute of $100,000 annually 
for a period of ten years, during which it will carry 
on fundamental research in medicine, biology, physi- 
ology, nutrition, public health and other problems of 
vital interest. The report covers the activities of the 
institute from July 1 to June 30, 1942, during which 
period it had carried on research for the city under 
a temporary contract- It was made public on Novem- 
ber 1 by David M. Hcyman, president of the board 
of directors, who is also president of the New York 
Foundation and the only lay member of the New York 
City Board of Health. In addition to Mr. Heyman, 
the board of directors of the new institute includes 
the Mayor, the Comptroller and the Commissioner of 
Health as representatives of the dty; David Rocke- 
feller as vice-president and David Morse, attorney, as 
secretary (both now in the Army), and Edwin P. 
CMnlund, president of the Postal Tdegraph, Inc., as 
treasurer. Accompanying Mr. Heyman’s report was 
a report by Dr. Thomas H. Bivers, direetmr of the 
BockefeUer Hospital, now eommahder in th^ l^edldt} 
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Reserve Corps, U. S. Navy, who is chairman of the 
Scientific Council of the institute. 

The work of the institute will be carried out by two 
main divisions. Dr, 0* A. Besscy, formerly of the 
department of pathology of the Harvard Medical 
School, has been appointed head of the Division of 
Nutrition and Physiology, and Dr. L. A. Julianelle, 
of the Washington University Medical School, St. 
Louis, has been named head of the Division of Infec- 
tious Diseases. Dr. Bessey has been appointed direc- 
tor of the institute to replace Dr. Ralph Muckenfuss, 
who has been called to take charge of the laboratories 
of the American Expeditionary Forces, 

Members of the Scientific Council are Professor 
Eugene L. Opie, of Cornell University Medical Col- 
lege ; Professor Henry C. Sherman, of Colunibia Uni- 
versity; Dr. George Baehr, of New York^ now a 
colonel in the Army Medical Reserve Corps and chief 
medical officer of the Office of Civilian Defense, and 
Professor Michael Heidelberger, of the College of 
Physicians and Surgeons, Columbia University. 

PSYCHOLOGY AND THE WAR 

Psychology is becoming increasingly important in 
the furtherance of our country's war effort. Many 
will remember that psychology won its spurs as an 
applied science in the last war. To-day, psychologists 
are to be found not only in the military service, but 
in many of the government bureaus. 

In the Army, psychologists are serving as classifica- 
tion officers, as personnel technicians and as person- 
nel consultants. The personnel consultant, who is 
always a commissioned officer, is a man trained in 
psychology who has demonstrated that he is officer 
material by passing through an officers’ training 
camp. After receiving his commission, he is eligible 
for an eight-weeks training course for personnel con- 
sultants conducted at the Adjutant General’s School, 
Fort Washington, Md. The personnel officer co- 
operates with medical and regular officers in the 
disposition and placement of men. His duties in- 
clude recommendations for assignment of personnel; 
supervision of the administration, scoring and inter- 
pretation of psychological tests; advice concerning 
psychological problems involving low-grade men, 
trouble-makers and others ; aid in the selection of men 
for special duties. The personnel technician, performs 
duties much like those of the personnel consultant, 
though perhaps not so supervisory. Both may serve 
as classification officers. Personnel officers are aided 
by enlisted men who have had some psychological 
training* 

In the Army Air Forces at least 2(K) enlisted men 
and 50 officers have been conducting interviews, ad- 
ministering mental, motor and temperamental effi- 
tests to aviation cadets* Much of this work is 


still experimental. It is under the general direction 
of Lieutenant- Colonel John C. Flanagan. Psycholo- 
gists in the Bureau of Aeronautics are engaged in the 
selection of pilots, bombardiers and navigators. This 
work, which is carried on in cooperation with the 
flight surgeon, is under the direction of Lieutenant- 
Commander John G. Jenkins. 

Government agencies such as the U. S. Office of 
Education, the U. S. Office of Public Health and the 
U. S. Employment Service all employ psychologists 
trained in child psychology, mental hygiene, voca- 
tional counselling and aptitude analysis. In the U. S. 
Civil Service, psychologists are engaged also in 
studies of morale, the interpretation of foreign broad- 
casts, the conduct of public opinion polls and other 
activities. Others are at work upon confidential ex- 
perimental projects concerned witli sensory and motor 
function, and various forms of behavior about which 
more should be known for effective utilization by the 
armed forces. 

Because of the real need for trained psychologists, 
Columbia University, in its 1943 Summer Session, is 
planning a series of courses designed to prepare men 
and women with adequate undergraduate background 
for psychological work in the armed forces or in the 
government agencies. The emphasis in these courses 
is upon the practical and is applied with a view toward 
making the services of trained people immediately 
available* 

Henry E. Garrett 

Columbia University 

THE YERKES LABORATORIES OF PRIMATE 
BIOLOGY 

The name of the Yale Laboratories of Primate Biol- 
which up to now has been a department of the 
Yale School of Medicine, has been changed to the 
Yerkes Laboratories of Primate Biology in honor of 
Dr, Robert M. Yerkes, professor of psychobiology, 
founder and director emeritus of the laboratories. 

An announcement made jointly by Yale and Har- 
vard Universities, following a meeting of the newly 
formed Corporation of the Yerkes laboratories, also 
states that the laboratories in Orange Park, Florida, 
will be conducted by Yale and Harvard Universities 
with the financial assistance of the Rockefeller Foun- 
dation, the Carnegie Corporation and the Samuel S. 
Fels Fund. 

Dr. Yerkes, who continues as professor of psycho- 
biology, has been succeeded in the directorship of 
the laboratories by Karl S. Lashley, research pro- 
fessor ^f neuropsychology at Harvard. Henry W. 
Ni^en, associate professor of psychobiology at Yatei 
continues in the position of assistant director* 

The Corporation of the Yerkes Laboratories of Pri- 
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mate Biology is composed of James B. Conant, presi- 
dent of Harvard University; William B. Clafiin, Jr., 
treasurer of Harvard University ; Henry L. Shattuck, 
fellow of Harvard College; Charles Seymour, presi- 
dent of Yale University; Thomas W. Famam, for- 
merly associate treasurer and comptroller, and Carl 
A, Lohmann, secretary, both of Yale University. 

Responsibility for research and educational activi- 
ties will be in the hands of Dr. Lashlcy and a board of 


scientific directors whose membership ineludes Deam 
Francis G. Blake, Yale School of Medicine; Leonard 
Carmichael, president of Tufts College; George W. 
Corner, director, department of embryology, Carnegie 
Institution of Washington; Derek E. Denny-Brown, 
professor of neurology at Harvard; Frederick L, 
Hisaw, professor of zoology at Harvard; William H. 
Taliaferro, professor of parasitology at the University 
of Chicago, and Professor Yerkes. 


SCIENTIFIC NOTES AND NEWS 


Db. Chaeles-Edward Amort Winslow, Anna R. 
Lauder professor of public health at Yale University, 
was awarded the Sedgwick Memorial Medal in recog- 
nition of distinguished service in public health- by the 
American Public Health Association at the seventy- 
first annual meeting of the association, held at St. 
Louis in October. 

Five Townsend Harris Medals of the Associate 
Alumni of the College of the City of New York were 
presented at the annual dinner on November 14. 
Among the recipients were Dr. William J. Crozier, 
'12, professor of general physiology at Harvard Uni- 
versity; Dr, Selig Hecht, '13, professor of biophysics 
at Columbia University; and Dr. Alvan L. Barach, 
'17, assistant professor of clinical medicine at the Col- 
lege of Physicians and Surgeons, Columbia Univer- 
sity, The medals were awarded in recognition of 
^‘postgraduate achievement." 

Chemical and Engineering News reports that E. G. 
Bailey, vice-president of the Babcock and Wilcox Co., 
New York, was presented with the first Percy Nicholls 
Award “for notable scientific or industrial achieve- 
ment in the field of solid fuels” on September 30 at 
the banquet of the joint Fuels Conference of the Coal 
Division of the American Institute of Mechanical En- 
gineers and Fuels Division of the American Society 
of Mechanical Engineers. 

Members of the American Chemical Society who 
have been proposed by the local sections for nomina- 
tion for president-elect are; Thomas A. Boyd, head 
of the fuel department at General Motors Research 
Laboratories; Carl Shipp Marvel, professor at the 
University of Illinois; Thomas Midgley, Jr., vice- 
president of the Ethyl Gasoline Corporation (now the 
Ethyl Corporation) ; Linus Carl Pauling, director of 
the Gates and Crellin laboratories of the California 
Institute of Technology; W. T. Read, dean of the 
School of Chemistry, Rutgers University; Ernest H. 
Volwiler, vice-president in charge of research and 
development at the Abbott Laboratories; Hobart H. 
Willard, professor at the University of Michigan, and 
Robert R. Williams, chemical direkor at the Bell 
Telephone Laboratoxies. 


Dr. Mary Campbell Bliss, Margaret C. Ferguson 
professor of botany at Wellesley College, after serv- 
ing for forty years, has retired with the title of pro- 
fessor emeritus. 

Major General Robert TJ. Patterson, U. S. Army, 
retired, formerly surgeon general, has been appointed 
dean of the University of Maryland School of Medi- 
cine and College of Physicians and Surgeons, and 
superintendent of the University Hospital in Balti- 
more. He succeeds Dr. Hamilton Boyd Wylie, Bal- 
tiriiore, who has been acting dean of the school since 
the retirement in 1939 of Dr. James M. H. Rowland, 
Baltimore. 

Dr. Arthur D. Holmes, research chemist, director 
of research for the E. L. Patch Company, and Mrs. 
Arthur I), Holmes, formerly professor of nutrition 
at the University of Illinois, have been appointed to 
professorships on the faculty of the Massachusetts 
State College at Amherst. 

Robert D. Potter, science editor of The American 
Weekly, has become instructor in general science at 
New York University to aid the wartime replacement 
of teaching personnel now in military and naval ser- 
vice. Mr. Potter will continue his science writing for 
The American Weekly, Losses in the department of 
general science at New York University include Dt. 
C. C. Clark, department chairman and now First 
Lieutenant in the Air Corps, Lieutenant Commander 
Lawrence Cockaday and Lieutenant T. J. Hanwiek, 
both stationed at Annapolis. 

Dr. A. C. Ivy, professor of physiology at the Medi- 
cal School of Northwestern University, Chicago, who 
is now on leave of absence from the university, has 
been appointed scientific director of the new Naval 
Medical Research Institute at Bethesda, Md., ivhich 
will be concerned with the physical and mental con- 
ditiem of aviators, submarine crewmen and marines. 
The institute was placed in commission on 
27, with ceremonies at which Bear Admiral Boss T. 
Mclntire, surgeon general of the Nai^i and Rear 
Admiral Harold W. idbief of ilm 
took part., 
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D«. Walter H. Eddy, professor emeritus of physio- 
Ic^cal chemistry at Columbia University, has been 
appointed chairman of the department of nutrition 
and related sciences at the New York Institute of 
Dietetics. 

Dr. Thubkah B. Rice, health education consultant 
to the State Board of Health, Indianapolis, has been 
appointed acting state health commissioner. Dr. John 
W. Ferree, Indianapolis, has been granted leave of 
absence as state health commissioner to serve as lieu> 
tenant commander in the medical corps of the U. S. 
Navy. 

Nature reports that the Lord President of the 
Council has appointed Sir Lawrence Bragg, Professor 
J. E. Lennard- Jones, Dr. A. McCance and Sir Ray- 
mond Streat to be members of the Advisory Council 
to the Committee of the Privy Council fbr Scientific 
and Industrial Research. Dr. G. M. B. Dobson and 
S. K. Thomley retired from the council on completion 
of their terms of office on September 30. 

Anheuser-Busch, Inc., has established a research 
unit devoted to the study of the genetics of yeast in 
the Henry Shaw School of Botany of Washington 
University, St. Louis. Dr. Carl C. Lindegren has been 
appointed research associate, Gertrude Lindegren, re- 
search fellow, and Grace Schaffel, research assistant. 

The Hawley Products Company, St. Charles, 111., 
manufacturers of molded cellulosic and allied plastic 
products, has founded an industrial fellowship in 
Mellon Institute, Pittsburgh, for the purpose of con- 
ducting an investigational program of importance to 
our armed forces. Dr. J. C. Williams, an alumnus of 
Oberlin and of the Iowa State College, a specialist in 
cellulose chemistry and plastice technology, has been 
appointed to the incumbency of this fellowship. He 
will be assisted by Peter Shanta, a chemical engineer 
from the University of Pittsburgh. 

Professor W. L. Engels, of the department of 
Eoology of the University of North Carolina, has 
joined the Amy as a private; Professor I, C. Kitchin 
has enlisted in the Navy as lieutenant (junior grade), 
and Dr. D. E. Copeland is in the Army as second 
lieutenant. Dr. Maurice Whittinghill, recently at 
Bennington College, has been added to the depart- 
ment as associate professor, and Dr, Claude A. Villee, 
Jr., of the University of California, as instructor; 
Dr. W. J. Bowen is continuing as assistant professor 
ad intenm. 

Professor Allen C. Tester and Professor Joseph 
X Bunner, both of the department of geology of the 
University of Iowa, and Dr. G. C. Knowlton, of 
^ d^parttnimt of physiology, have leave of absence. 

wSl bsfirin sertios wiGi the rank of 


captain in the corps of engineers. Much of his work 
will be in the field of petroleum development. Pro- 
fessor Runner will serve in the U. S. Geological Sur- 
vey as a senior geologist, devoting his time to a study 
of copper deposits. Active duty in the Army Air 
Corps with the rank of first lieutenant is the assign- 
ment of Dr. Knowlton. 

Nature states that Professor A. V. Hill has heard 
directly from Professor J. K. Parnas, who was until 
1939 professor of medical chemistry in the University 
of Lwow, that he had succeeded in escaping to the 
U.S.S.R. and is alive and well. 

Joseph L. Weiner, deputy director of the Office of 
Civilian Supply of the War Production Board, will 
speak on December 11 at the annual meeting of the 
American Standards Association to be held at the 
Hotel Astor, New York. Mr. Weiner is also chairman 
of the Committee of the Government on Concentration 
of Production in Industry. 

Professor Riohabd H. Suryock, professor of 
American history at the University of Pennsylvania 
and lecturer on medical history at the School of Medi- 
cine, will deliver a lecture on “Factors Affecting 
Medical Research in the United States, 1800-1900” at 
a joint meeting of the Institute of Medicine of Chicago 
and the Society of Medical History of Chicago at the 
Palmer House on the evening of November 27. 

The Charles Sumner Bacon Lectures for 1942-1943 
of the College of Medicine of the University of Illi- 
nois, Chicago, will be delivered on December 2 and 3 
by Dr. Edward A, Schumann, formerly professor of 
obstetrics at the School of Medicine of the University 
of Pennsylvania. 

Dr. j. D. Bernal, professor of physics at Birkbeck 
College, University of London, delivered at the Royal 
Institution the first Sir William Bragg Memorial Lec- 
ture of the Chemical Society, London, on November 
19. 

Professor P. A. Buxton, director of the depart- 
ment of entomology of the London School of Hygiene 
and Tropical Medicine, gave on October 30 the first 
Bacot Memorial Lecture of the Lister Institute of 
Preventive Medicine. 

T^as William James lectureship at Harvard Univer- 
sity is held this year by Dr. Edward L. Thorndike, 
professor emeritus of Teachers College, Columbia 
University. Dr. Thorndike is conducting a seminar 
during the first half year on “The Applications of 
Psychological Methods to the Social Sciences,” and 
giving a series of lectures on “Human Nature and 
Human Institutions,” as follows : Oct. 8, “The Origi- 
nal Nature of Man — The Genes of the Mind”; Qet. 
16, ^‘Hodifleation by the Environment — ^Learning”; 
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Oct. 22, ‘‘Human Relations’^; Oct. 29, “The Psychol- 
ogy of Language”; Nov. 5, “The Psychology of Lan- 
guage” (continued) — “The Origin of Language”; Nov. 
12, “The Psychology of Government” — “Rulers and 
Ruled”; Nov. 19, “The Psychology of Government” 
(continued) — “Laws and the Law”; Dec. 3, “The 
Psychology of Punishment”; Dec. 10, “The Psychol- 
ogy of Welfare” — “The Welfare of Individuals”; Dee. 
17, “The Psychology of Welfare” (continued) — ^“The 
Welfare of Communities.” The lectures are open to 
the public. 

The Journal of the American Medical Association 
reports that the Washington State Department of 
Health and the U. S. Public Health Service cooperated 
in the establishment of an industrial hygiene division 
on October 1. The new division will be housed in the 
same office building as the State Department of 
Health. 

The Harvard Alumni Bulletin states that the latest 
reports show that four hundred members of the 
faculty of Harvard University have either left or are 
on full- or part-time leave for war service. They 
represent twenty per cent, of the teaching staff. At 
the Harvard Medical School alone, 180 faculty mem- 
bers have left, many of them to serve in base hospitals 
overseas from Northern Ireland to the central Army 
hospital in Australia. Faculty members in many 


other departments have been granted leaves of absence 
either to serve with the armed forces or to engage as 
civilians in special war work in Washington. Others 
have been permitted to give full time to research 
projects financed by the Federal Government and car- 
ried on in laboratories at Harvard and elsewhere. 

The Journal of the American Medical Association 
reports that the U. S. Army headquarters for the 
European theater of operations has announced that 
the American Red Cross-Harvard University Hospital 
in southern England has been taken over by the Array 
and will be the central laboratory for U. S. armed 
forces in Britain. This hospital was established in 
1940 and operated jointly by the American Red Cross, 
Harvard University and the British Ministry of 
Health for the study of wartime epidemics. Its 
twenty-two buildings were all fabricated in the United 
States, from which the sixty-six thousand pieces of 
fabricated building material were shipped to England 
to be erected by British workmen. The director of 
the hospital was Dr. John E. Gordon, professor of 
preventive medicine and epidemiology at Harvard 
University Medical School. The staff comprised ten 
doctors, sixty-two nurses, six technicians and eight 
administrative members. The hospital will be turned 
over to the British Ministry of Health at the end of 
the war. 


DISCUSSION 


THE PROBABILITY OF OBTAINING POTEN- 
TIALLY DANGEROUS POOLS OF HUMAN 
SERUM OR PLASMA 

The mixture of plasmas or serums containing an- 
tagonistic isoagglutinins results in their inactiva- 
tion.^*“'® The reaction takes place in a quantitative 
manner.® For this reason the practice of pooling 
scrums or plasmas of unknown isoagglutinin content 
has gained wide popularity. Such pools usually con- 
sist of eight to sixteen individual serums or plasmas. 
Since the groups of the individual components of the 
pools are not customarily determined, it would seem 
possible that pools containing disproportionate num- 
bers of serums or plasmas of one type might occur, 
so that the phenomenon of inactivation might not 
take place. Such a possibility possesses more than 
a theoretical danger, since Polayes and Squillace^ 
have reported a near-fatal reaction following the 
transfusion of pooled plasma. The pooled plasma 
was later found to be capable of agglutinating the red 

1 S. O. Levinson and A. Cronheim, J<wr. Am, Med, Am,, 
114 : 2097, 1940. 

9 R. Jakobowica and L. M. Bryce, Med. Jou/r, Australia, 
1: 318, 1941. 

«H, A. Davis, Burgery, 10; 698, 1941. 

H. Polayes and J. A, Squillace, Jour, Am, Med. 
Am,, 118; 1060, 1942. 


blood cells of the recipient. In this paper we shall 
attempt to demonstrate the mathematical probability 
of obtaining potentially dangerous pools of human 
serum or plasma. 

In order to simplify the calculation, three assump- 
tions were made: (1) each donor contributes equaUy 
to the pool; (2) each sample has the same titer of 
isoagglutinins ; (3) the presence of an excessive pre- 
ponderance of one group in a pool renders such a 
pool potentially dangerous for transfusion, e,g,, 12 
or more samples of Group A or 0 in a pool of 16; 6 
or more samples of Group A or 0 in a pool of 8; 
3 or more samples of Group A or 0 in a pool of 4. 

In this investigation we have used Snyder’s® data 
(based upon 20,000 random samples from the U. S. 
population) regarding the relative incidence of the 
four main blood groups: Group 0, 46 per cent.; 
Group A, 41 per cent.; Group B, 10 per cent,, and 
Group AB, 4 per cent. 

In order to determine the probability that a certain 
number of any particular group (0, A, B or AB) of 
serum or plasma would occur by random sampling of 
the U. 8. population in pools of sixteen, eight and 

® L. H, Snyder, ‘‘Blood .Grouidiur in EelaUon to CUa* 
leal and Le^ Medicine, “ WiflieSe and Wilkins Oom^ 
pany, Baltinmre, 1929. 
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four sample pools, the binomial expansion was used. 
Thus the expression (Pj + may be expanded into 
the general term ; 


Where ; 


n! 


xPx<»i xP,««=P 


P is the probability of obtaining a pool of Ui samples 
of one blood group and <h samples of any of the other 
groups when n samples are taken to make the pool and 
Pi is the probability of obtaining that group and Pa is 
the probability of obtaining any other groups. In th© 
calculations reported here, Pj took values of 0.45 for 
group 0; 0.41 for group A; O.IO for group B; and 0.04 
for group AB. Corresponding values for P* were taken 
as 0.55 for A, B, AB; 0.69 for O, B, AB; 0.90 for O, A, 
AB; and 0.90 for A, B, 0. 

In Table 1 is illustrated the probability of obtain- 
ing an excess of any group in pools of 16, 8 or 4 
serums or plasmas by random sampling of the U. S. 
population. As might be expected, the Smaller the 
pool, the greater is the probability of obtaining a 
preponderant number of serums or plasmas of one 
group. Moreover, Groups 0 and A tend to be present 
with greater frequency in such pools. Defining “po- 
tentially dangerous’’ pools as those containing more 
than 12 samples of 0, A or B bloods in 16, more than 
six in pools of eight, and more than three in pools 
of four, then the probability of obtaining potentially 


TABLE 1 

Pbobabilitt (and Apcuoximatb Odds) of Obtain mbnt 
In Pools of S^ixtbbn Skkums ob Plasmas 
Samples or 


^ 16 times 

Group 16 times or more 

0.000003 0.000068 

(1:330,000) (1:20,000) 

14 times 13 times 12 times 
or more or more or more 
0.00048 0.00328 0.0143 

(1:2,000) (1:300) (1:70) 

* ( 0.0000006 0.000016 
(1 : 1,700,000) (1 : 66,000) 

0.000173 0.00128 0.0062 

(1:6,800) (1:800) (1:100) 

B 1 * 10-« 

1 X 10'« 

8 X 10-“ 

4x10-“ 1x10“* 

AB 4 X 10-« 

2 X 10“»> 

3 X 10-“ 

3x10-“ 3x10-“ 

In Pools of Foub 8eboms or Plasmas 

Samflks or 

Group 

0 { 

S tlmsR 

O.OOIT 

(1:600) 

7 times 
or more 
0.0181 
(1:66) 

6 times 
or more 
0.0884 
(1:12) 

^ { 

0.008 

(1:1260) 

0.01 

(1 : 100) 

0.0563 

(1:18) 

B 

1 X 10-« 

7 X 10-T 

2 X 10-» 

AB 

exio-w 

1 X 10-» 

1 X lO-’ 

In Pools of Four Serums or Plasmas 

8am;ples of 

Group 

O 

4 times 
or more 
0.04 

(1:26) ' 


3 times 
or more 

0.26 

(X:4) 

A 

0.03 

(1:83) 


0.10 

(1:6) 

B 

0.0001 
a : 10,000) 


0.0037 
(1 : 270) 

ab 

(SfSSSSwo) 


0.0002 
(1 : 6.000) 



Uw * Obfttrved Fretautncy 
Urn* * Calculated Frequency 


Fig. 1. Frequency distribution of 100 pools of human 
serum or plasma of 16, 8 and 4 components. 

dangerous pools is the sum of the probabilities of 
obtaining predominantly 0, A or B pools. For pools 
of sixteen, the probability is 0.02 (t.e., odds of 1 : 50) ; 
for pools of eight, 0.14 (odds of 1 : 7) ; and for pools 
of four, 0.44 (odds of 1: 2.3). The frequency distri- 
bution of groups in 100 pools of 16, 8 and 4 compo- 
nents is shown in Fig. 1. Also shown are the results 
obtained by actual sampling of marked balls made 
up to represent the blood group population. It will 
be noted that the observed frequency follows closely 
the calculated frequency in the 100 pools containing 
16 contponents. 

Certain tentative eonclusions may be drawn from 
these results. The wide-spread practice of pooling 
serum or plasma without knowledge of the groups 
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present may lead to the production of potentially 
dangerous pools. This is more likely to occur when 
the number of components of the pool is small (such 
as 4) and less likely to occur when the number of 
components is large (such as 16). It is suggested 
that the isoagglutinin titer of all pools be determined 
in order to exclude those possessing dangerously high 
titers of isoagglutinins. 

Harry A. Davis 
George R. Mkneelt 

Departments op SuROBaiT and Medioine, 

Louisiana State University School op 
Medicine, New Orleans 

A CAUTION ON THE USE OF MALEIC AN- 
HYDRIDE AS A REAGENT FOR CON- 
JUGATED DIOLEFINS 

Although maleic anhydride is commonly used as a 
selective reagent for the conjugated dioleflns in gaso- 
lines and other hydrocarbon mixtures from cracking, 
it is not generally known that certain dienes fail to 
respond. 

Parmer and Warren^ early showed that 4-methyI- 
pentadiene-1,3 fails to form the expected simple ad- 
duct with the anhydride. Since that time other obser- 
vations reported in the literature indicate that dienes 
with doubly substituted carbon atoms in the terminal 
(1,4) positions of a conjugated system RRC = C - C = 
CRR either give polymeric adducts or, under antioxi- 
dation conditions, no appreciable reaction of any kind. 

More recently the writer and his coworkers reported 
that the cis isomer of pentadienc-1,3 fails to show 
significant reaction with maleic anhydride.^ Since 
pentadienc-1,3 (piperylene) is the first member in 
the homologous series of conjugated dienes to exhibit 
geometrical isomerism, there seems little doubt that 
analogous isomers of higher dienes will behave simi- 
larly, although this has not yet been proved. The 
writer has also observed in the case of piperylene 
that the isomer is much more prominent in mix- 
tures from high temperature processes. 

Riohard P. Robey 

Esso Laboratories, 

Standard Oil Development Company, 

Elizabeth, N. J. 

PYRIDOXIN AND COACERVATES IN 
PLANT CELLS 

Pyridoxin may enter into the formation of char- 
acteristic aggregates in the vacuoles of senescent or 
poorly nourished cells which we have recently studied. 
Free-hand sections of the stems of stunted mustard 
plants grown without zinc under rigidly controlled 
conditions show, in the vacuoles of the cells, globular 

I Farmer and Warren, Jour. Ohm. 8221, 1981. 

a Robey, Morrell and Wiese, Jov/r- Am* Chem* Both, 63; 
627, 1941. 


aggregates which have the characteristics of auto- 
complex ^‘coacervates/’ A similar phenomenon has 
been described whereby the phenolic compounds orig- 
inally distributed at random in the water phase of 
the vacuolar solution may be condensed into globular 
aggregates surrounded by lipoids.' 

Pyridoxin-indophenol may be demonstrated by the 
Scudi reaction^ when free-hand sections of tissues are 
immersed in an alkaline phosphate or, preferably, 
veronal buffer, in which 2-6 dichloro quin one chloro- 
imide is suspended. Indophenol first forms where 
pyridoxin exists, within the coacervates; indophenol, 
being fat soluble, is then absorbed by the lipoid coat- 
ing the coacervate which it stains blue. The reaction 
does not occur in a borate buffer where the phenolic 
group of pyridoxin is known to be masked by the 
formation of a complex. 

We have found per contra that in the post-meri- 
stematic or the perivascular cells in the roots of mus- 
tard or of snapdragon plants grown in a nutrient 
solution containing zinc and other necessary elements 
pyridoxin is randomly diffused in the vascuolar solu- 
tion. It appears to become “ooacervated” in the 
older cells of plants which remain stunted. A healthy 
condition is probably dependent upon the presence of 
pyridoxin in the vacuole. Coacervates may therefore 
inactivate an important constituent of the cell system. 

Howard S. Rbed 

University or California 

Jean Dufrbnot 

Louisiana State University 


X-RAY EVIDENCE FOR A THIRD POLY- 
MORPHIC FORM OF SODIUM 
STEARATE 


The x-ray work of Thiessen and Stauff gave evi- 
dence that there are two distinct crystallographic 
forms of sodium stearate' called by them the a and ft 
forms. The authors have discovered a third form* 
which may be oaUed the y form, in conformity with 
the notation of Thiessen and Stauff. 

The new y form was detected by noting that it had 
a unique long spacing. The several spaeings assumed 
to be d(ooi); are as follows: 


Form Spacing 

a 51.8A 

6 46.6A 

Y 44.6A 


1 Howard S. Reed and Jean Dufrenoy. Am, Jour, Boi,y 
29: 544-651, 1942. 

8 J. V. Scudi, H. F. Koones and J. C. Kuesrtesy, Pfoe. 
8oe, Sxp, Biol, and Med,^ 48 : US, 1940; J, V. Seudl, 

BM, Chem,, 189 : 707, 1941 ; O. D. Bird, J. M. Vandenbelt 
and A. D. Emniiett, Jour, Biol Ohorn,, 142 : 817, 1942; J, V. 
Scudi, R. P. Birks and D. B. Hood, Jour* Biol Chem^ 142; 
828, 1942* 

xZeit, BhyoGe, Chomie (A), 176; 89^ 1986. 
a A. de Bretteville, Jt,, Tlisids under 3>r. X W 
**X-ray Diffraction Study ol OrifuM 2ba{ii,V 
Univ^^, 1942. 
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The 7 form is produoed when sodium stearate is 
formed by the reaction between stearic acid (Eastman 
catalogue number 402) and sodium alcoholate; fol> 
lowed by drying the precipitate at 105® C. 

The authors wish to thank R, D. Void for pre- 
paring some of the soap samples used in this investi- 
gation. 

Alexander de Beettbville, Jb. 

J. W. MoBain 

Staneorp Univebsity 

OCCURRENCES OF “RED WATER” NEAR 

SAN DIEGO^ 

Since 1917 the Scripps Institution of Oceanography 
has given considerable attention to the phenomenon of 
“red water^’ and to the conditions of its occurrence. 
Although the information available concerning it is not 
much greater in detail in 1942 than it was^at the time 
of previous reports,® certain aspects of the conditions 
appear to be growing more distinct. 

1942 was characterized by two periods of “red 
water,” although neither was so conspicuous as in one 
or two former years. The responsible organisms 
(dinodagellates) differed at the two periods in 1942 
in contrast to the fact that in the other years only one 
organism attained “red water” prominence in the year 
in and near La Jolla Bay. Prorocentrum micana Ehr. 
contributed the color in May, but Goniaulax polyedra 
Stein was causative in September. The duration of 
noticeable discoloration of the sea in May was about 
one week, in September about three weeks. The 
largest abundance recorded in May was 500,000 cells 
per liter, but probably streaks and patches of more 
than a million per liter were present. In September 
the numbers in routine catches at the Scripps Institu- 
tion pier yielded a maximum of 1,000,000 cells per 
liter, but special catches showed abundances up to 
about 2,000,000 cells per liter. 

In both May and September the conspicuous popu- 
lations appeared to drift into the bay from the west. 
In some other years the invasion was from the north- 
yrest. However, in all years the evidence available 
dearly indicates origins outside of the local area. In 
1924 the discoloration caused by Prorocentrum was 
first discovered by the institution boat at about ten 
miles directly off shore and it was not for several days 


that the appearance was distinct in La Jolla Bay. 
Differences in direction and speed of approach to La 
Jolla, considered in connection with the fact that there 
is no recognizable “nursery area” in the region, indi- 
cate rather strongly that growth of these populations 
to “red water” prominence is dependent upon condi- 
tions affecting particular masses of water rather than 
upon conditions affecting particular localized geo- 
graphic areas. 

Perhaps the most striking evidence concerning oc- 
currences of “red water” acquired by the Scripps In- 
stitution in twenty-five years is that indicating zona- 
tion of conspicuous abundances. Most of this has come 
to hand since the institution began intensive operations 
at sea in 1938. From these and from certain earlier 
observations off shore, it appears certain that high 
abundance in Southern California does not occur as 
much as twenty-five miles from shore (possibly not 
more than fifteen) and that it does not reach to a 
depth of more than thirty meters (except in very rare 
instances). By way of contrast, the planktonic di- 
atoms, which usually thrive under conditions ap- 
parently favorable to the planktonic dinoflagellates, 
have shown large populations far from shore, a 
hundred miles and more. 

Here, of course, we have introduced a nice com- 
plexity of problems for marine hydrographers and 
chemists, etc., no less than for marine biologists. How 
can we account for such definite zonation with water 
boundaries of one and not the other of two groups 
closely associated? Still more difficult, how can we 
account for the fact that within these zones the “red 
water” organisms may show little prominence for 
years and then “suddenly” become conspicuous almost 
over night? Larger and smaller movements of water 
masses have a very definite place in the results, as do 
air conditions also, and there must be a long series 
of chemical and biological influences to run parallel 
with these when enormous development of numbers 
occurs. Until we know more about a number of these 
things our explanations of occurrences of “red wateF' 
must remain rather hazy except for some interesting 
generaUties. ^ ^ 

SoRiprs Institution op Oceanography, 

University op CAniPORNU 
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GROWTH AND FORM 

Growth and Form. By D’Abot Wbn®wobxh Tbokp- 
sosr. Pp. i + 1118. Cambridge University Press. 
; New edition, 1942. $12.50. 

r OmtrtbotiiHM from tbe Seripps Institution of Ooeon- 
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Tms book, as the author writes in a "Prefatory 
Note,” is a war effort. “I write this book in wartime, 
and its revision bos employed me daring another war. 
It gave me solace and occupation, when service was 
debtared me by my years. Few are left of the frimids 
who Jbelped me write it, but I do not forget the debt 
I owe them alL” The general eharaoter of the work 
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ie shown by the subject-matter of the chapters: In- 
troduction; Magnitude; The rate of growth; On the 
internal form and structure of the cell; The forms of 
cells; A note on adsorption; The forms of tissues, or 
cell aggregates ; On concretions, spicules, and spicular 
skeletons ; A parenthetic note on geodesics ; The equi- 
angular spiral; Spiral sheila of the Foraminifera; 
The shapes of horns and of teeth or tusks, with a note 
on torsion; On leaf arrangement, or phyllotaxis; On 
the shapes of eggs, and of certain other hollow struc- 
tures; On form and mechanical efficiency; On the 
theory of transformations, or the comparison of related 
forma; Epilogue. 

There is indeed a continuity of thought in all this 
strange series of topics, but it comes from mathe- 
matics and not from biology. A book of this character 
and size would be thought to have a profound influence 
upon biological thinking, but that is not so. An in- 
spection of a series of works upon theoretical biology 
shows, indeed, only a few references to it, and only 
rarely is it mentioned at all. How can a work which 
has cost so much effort have so little effect upon the 
subject with which it deals, particularly when it is 
remembered the charm with which it is written? Let 
us see what statements we can And that will throw any 
light upon this question. 

In his ^^Epilogue” we And this statement : ^‘For the 
same reason, with no formal and elaborate conclusion 
do I bring it to a close. ... My task is finished if I 
have been able to shew that certain morphological 
aspects of morphology, to which as yet the morphol- 
ogist gives little heed, is interwoven with his problems, 
conplementary to his descriptive task, and helpful, nay 
essential, to his proper study and comprehension of 
Growth and Form. . . . And while I have thought to 
shew the naturalist how a few mathematical concepts 
and dynamical principles may help and guide him, I 
have tried to shew the mathematician a field for his 
labor — a field which few have entered and no man has 
explored.” 

There are two men whom he has in mind here — the 
naturalist and the mathematician, and of the two it is 
undoubtedly the latter of whom he is thinking the 
most. Here is biology, with its many problems, and 
here is a tool, mathematics, that can solve them. Let 
us present the case and see what will come of it. And 
80 he takes up one problem after the other and shows 
us what the application of mathematics does for its 
solution. But driven as he is with the belief in the 
possibilities of the mathematician as an explainer of 
the problems of the biologist, one wonders after all 
just how convinced he is of the value of this transfer 


of interest. One encounters every now and then traces 
of doubt — rarely any firm and unequivocal statements 
of belief. Thus in the “Introductory” chapter we find 
these statements : **It is but the slightest adumbration 
of a dynamical morphology that we can hope to have 
until the physicist and mathematician shall have made 
these problems of ours their own. . . . How far even 
then mathematics will suffice to describe and physics 
to explain the fabric of the body no man can forsee. 
It may be that all the laws of energy, and all the 
properties of matter, and all the chemistry of all the 
colloids are as powerless to explain the body as they 
are impotent to comprehend the soul,” and then, in- 
stead of roundly asserting that this is not so, he mildly 
adds : “For my part, T think it is not so.” He is well 
aware of the difficulty which the appeal to mathematics 
makes, for he says : “The introduction of mathematical 
concepts into natural science has seemed to many men 
no mere stumbling block, but a very parting of the 
ways.” And in another place he is led to make a state- 
ment which raises doubts regarding his own position, 
for he says: “One does not come by studying living 
things for a lifetime to suppose that physics and 
chemistry can account for them all.” 

There arc many other doubts that assail one^s mind. 
One wonders most of all why the entire subject of 
cytogenetics is left untreated. Surely the significance 
of all the modern work on this subject must be appre- 
ciated, and yet there is no mention of genes and little 
of chromosomes. Undoubtedly these are of the utmost 
significance in the determination of growth and form 
in development. Again, in considering the relation 
between molecules and the living system there is no 
reference to supramolecular units, a conception of the 
greatest significance. Indeed, while the title of the 
work is “Growth and Form,” the act of becoming is 
only incidentally treated. This the author recognizes, 
for he states: “My sole purpose is to correlate with 
mathematical statement and physical law certain of the 
simple outward phenomena of organic growth and 
stioicture, or form, while all the while regarding the 
fabric of the organism, ex hypothesis as a material 
and mechanical configuration.” 

How far it is possible to go, considering only the ill- 
defined forces in the completed structure, it is difficult 
to say, but surely it can be asserted with little fear of 
contradiction that in the present work the author 
leaves us in the end pretty much where we were in the 
beginning. But even at that one can not blame the 
author, for neither in the beginning nor at the end, 
when all the arguments are made, does he make any 
definite promises. For us he has outlined a series of 
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problems in biology, to which he has suggested mathe- mathematician will be inspired to take advantage of 

matical solutions and, having done that, he dismisses the opportunity to moke of biology a true science, 

the whole matter in the hope that some eminent , „ C. E. McClung 

^ Uniyersity of Pennsylvania 
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PATHWAY OF INVASION IN A CYNOMOL- 
GUS MONKEY AFTER ORAL APPLICA- 
TION OF POLIOMYELITIS VIRUS^ 

Despite a great deal of work on both human and 
experimental material, the portal or portals of entry 
of poliomyelitis through the body surfaces has not as 
yet been precisely determined. Present evidence shows 
that the olfactory system is not as a rule primarily 
implicated, and that invasion probably occurs in most 
cases through the alimentary tract, but it is not yet 
known whether the upper portion — the 'mouth and 
pharynx — or the lower portion — the stomach and in- 
testines — is the more vulnerable to penetration by 
virus. 

In studying this problem we have encountered cer- 
tain technical difficulties which have apparently pre- 
vented others also from obtaining a clear answer. 
Among these may be mentioned the difficulty of con- 
fining the application of virus in the experimental 
animal to a particular region of the alimentary tract; 
and the difficulty, in cases of fully developed infec- 
tion, of determining the portal of entry from the 
distribution of virus or of lesions in the central ner- 
vous system. The latter procedure appears to be 
better adapted to the exclusion of a given portal than 
to its positive determination, because, once virus has 
become implanted and the animal has developed typi- 
cal symptoms of the disease its spread is remarkably 
rapid and extensive, even before paralysis has oc- 
curred. 

It has become clear to us that the experimental ani- 
mal must be sacrificed at the earliest possible moment 
of manifest infection or even before this, in order to 
obtain plain evidence of the primary localization. 
However, the adoption of routine and systematic 
examination of the peripheral nervous ganglia — sug- 
gested by McClure^s recent work® — has proved to be 
helpful, a method the value and significance of which 
has been surprisingly late in gaming recognition. 
These ganglia contain the nerve cells whose axons sup- 
ply the mucous surfaces through which the virus pre- 
sumably first gains access to the interior of the body 
and it is highly probable that they are the primary 
site of multiplication of this strictly neuronotropic 
virus. Since most of the ganglia (with the exception 

1 Prom the Department of Pediatrics, Stanford TTniver- 
sity School of Medicine, San Francisco, Calif. Sponsored 
by the National Foundation for Infantile Paramis, Inc. 

*0. T. McClure, SoilNca, 04: 307, 1041. 


of those of the vagus) supply a fairly limited portion 
of the mucous surfaces, the distribution of lesions or 
of virus in them should alTord valuable clues to the 
portal of entry, provided as wo have stated that the 
examination is made early in the disease. Particu- 
larly significant ganglia are the Gasserian, the genicu- 
late and the petrosal, which supply the mucous mem- 
branoes of the mouth and nasopharynx, and the celiac, 
which supplies the stomach and intestine. The sym- 
pathetic and spinal ganglia also have some localizing 
value, but the vagus ganglia (nodose and jugular) 
have such wide-spread connections in the entire ali- 
mentary and respiratory tracts as to give but little 
localizing information. 

Using cynomolgus monkeys and Sabin’s Per strain 
of poliomyelitis virus, we have applied virus to vari- 
ous parts of the alimentary tract and have killed 
animals shortly after the onset of fever or, in some 
cases, without any signs of infection. Tissues of the 
central and peripheral nervous system have been sys- 
tematically examined for lesions, including the olfac- 
tory bulbs, brain stem and spinal cord; the ganglia of 
the V, YII (geniculate), IX, X cranial nerves; the 
sympathetic ganglia of the ganglionated cord at all 
levels; the spinal ganglia at all levels, and the celiac 
plexus. The results of the study as a whole will be 
reported later, but at this time we wish to present the 
data in one monkey as being of some special interest. 

Cynomolgus 9, Capsules, covered with a digestible 
fat, containing dried virus amounting to about one 
third of a cynomolgus cord, were inserted into the 
esophagus on April 5, 1941, in such a manner as to 
avoid contamination of the mouth. On May 20 and 
again on September 15, 1941, after zinc sulfate olfac- 
tory blockade, the tongue was gently swabbed with a 
minute amount of 15 per cent, virus suspension. On 
January 22, 1942, a high enema of 5 ee of 20 per cent, 
virus suspension was administered. No symptoms and 
no fever occurred after any of these treatments. The 
olfactory mucosa was again treated with zinc sulfate 
on March 14, 1942, and on March 25 and on each of 
the 3 following days, the mouth was sprayed from an 
atomizer with 5 cc of a 10 per cent, suspension super- 
nate. On March 30, 6 days after the first spraying, 
fever, slight weakness of the arms and mUd head 
tremors were noted at 5 p.m. (none of these had been 
present that morning). It is highly probable that 
this animal would have become paralyzed. It was 
sacrificed about 15 minutes later, following onr routine 
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procedure of etherization, exsanguination, perfusion 
with physiological saline solution and 10 per cent, 
formalin. The nervous tissues were stained with 
gallocyanin and eosin according to Einarson^s method. 

Serial sections were made of the olfactory bulbs 
and peripheral ganglia. Sections of the brain stem 
were taken at intervals of 0.6 mm and of the spinal 
cord from upper, middle and lower portions of the 
cervical, thoracic and lumbar regions (3-4 successive 
sections, 20 miera thick from each). Lesions^ in the 
ganglia consisted of small cell infiltrations, chromato- 
lysis, neuronal necrosis and neuronophagia ; in the 
brain stem, mainly of perivascular infiltrations with 
occasional parenchymal infiltration. Heavy lesions 
were found in both Gasserian ganglia and both nodose 
(X nerve) ganglia. Moderately severe lesions were 
found in both petrosal (IX nerve) ganglia, in 3 of 6 
cervical sympathetic ganglia and 2 of 10 upper tho- 
racic ganglia. Small lesions, few in number, were 
found in one geniculate (VII nerve) ganglion j in 1 
lumbar sympathetic ganglion and in 2 of 14 thoracic 
spinal ganglia. In the medulla a few typical paren- 
chymal and perivascular infiltrations, without definite 
cell necrosis, were found in and near the nucleus of 
the tractus solitarius but nowhere else. No lesions 
were found elsewhere in the brain stem, in the olfac- 
tory bulbs, the lower thoracic sympathetics, the celiac, 
the cervical spinal or the lumbar spinal ganglia or in 
the spinal cord. 

With the exception of the few very slight lesions 
in one lumbar sympathetic ganglion (which may have 
resulted from inapparent infection from the earlier 
virus enema), it would appear that the lesions found 
can all be explained on the basis of nerve-borne in- 
fection entering through the mouth, mainly through 
the fibers of the fifth, ninth and tenth nerves (prob- 
ably including the gustatory), and to a lesser extent 
through the sympathetics ; and it is evident that infec- 
tion had just begun to invade the central nervous 
system from its primary neuronal site of multiplica- 
tion through the central connections of the IX and X 

sin one control cynomolgus monkey fairly numerous 
infiltrative lesions were found in several of the peripheral 
ganglia. This animal had been kept for over 10 months 
• in the same animal room with others that had been freely 
exposed to virus by enema, etc. The lesions resembled in 
all respects those found in animals treated with polio- 
myelitis virus. While it is possible and perhaps probable 
that this was an instance of * * spontaneous ’ ’ poliomyelitis 
infection, one must be guarded in concluding that lesions 
in the ganglia are necessarily due to poliomyelitis and 
not to some other neurotropic virus. In the present in- 
stance the prompt sequence of infection after mouth 
exposure, to poliomyelitis virus, the localimtions of the 
lesions and the typical early lesions in the medulla are 
believed to make the diagnosis of poliomyelitis reasonably 
secure. MoQure (pcrsoi^ communication) has also found 
lesions in the peripheral ganglia in rhesus monkeys not 
directly treated with poUomyelxtic material 


cranial nerves in the nucleus of the tractus solitarius 
in the medulla. It is interesting to note that although 
the Gasserian ganglia were heavily involved, their cen- 
tral connections contained no lesions. The dorsal 
motor nucleus of the X nerve likewise was uninvolved. 

The experiment is of special interest because it 
demonstrates entry of virus through the mouth and 
pharynx after oral administration, and also the mode 
of progression of infection from the exterior mucous 
surfaces to the local peripheral nervous system into 
the central nervous system. It would appear that the 
mouth and pharynx are readily vulnerable to penetra- 
tion by this virus. We are far from wishing to use 
this experiment or others like it as evidence in ex- 
clusion of other possible portals, such as the lower 
alimentary tract. Indeed, we have some positive evi- 
dence that infection can also enter via the latter. 
However, it may be pertinent to note that the very 
frequent occurrence of headache, vomiting, nuchal 
pain and other symptoms in the preparalytic stage 
of the human disease strongly suggest early involve- 
ment of the brainstem, particularly the medulla, which 
is better accounted for by entry from the oropharyn- 
geal passages than from the more distant intestines. 
It has too generally been assumed that bulbar paraly- 
sis is the sole criterion of primary bulbar poliomye- 
litis. Primary involvement of the afiferent centers is, 
in our opinion, of at least equal importance and pos- 
sibly more common. The reason why bulbar motor 
involvement is frequent after adenotonsillectomy is 
probably that infection is traumatically introduced 
into the motor nerves of the pharynx and so conducted 
directly to their motor nuclei. In the ordinary case, 
in which deep trauma is not a factor, infection enter- 
ing through the oropharyngeal membranes would 
rather invade the afferent nerves into the peripheral 
ganglia and thence into the sensoi^ bulbar centers, 
whence it could progress to other centers hut without 
necessarily involving the motor nuclei of the medulla. 
Experimentally, it has been thoroughly proven that, 
fbllowing olfactory and intracerebral inoculation, 
poliomyelitic infection can pass freely down through 
the medulla into the spinal cord and produce spinal 
paralysis without accompanying bulbar paralysis. 

Since poliomyelitis is probably acquired as a rule 
by the alimentary route, the oropharyngeal mucosa is 
obviously the first site of contact with virus iu con- 
taminated food and drink and on fingers, which chil- 
dren so often put in the mouth. Here the contacts 
of the virus with the mucous surfaces are immediate 
and the virus is at its maximum concentration* In 
the stomach and upper intestine, dilution by secretions 
and destruction by acid and proteolytic eniiymee may 
to some extent protect the body against infect&anv 
the present experiment the, failure of large shunts 
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of vxrvm to infeet the same arimal when previously 
administered by stomach without mouth contamination 
gives some support to such a concept. 

Harold K. Fabbb 
Rosalie J, Silverbkrg 

A VIRUS OBTAINED FROM A PNEUMONIA 
OF CATS AND ITS POSSIBLE RELATION 
TO THE CAUSE OF ATYPICAL 
PNEUMONIA IN MAN 

A BK8PIRATOBY tract infection in cats — ^variously 
called nasal catarrh, inducnza or distemper — ^has been 
observed frequently within the past year or so in the 
Northeastern United States. The main characteristics 
of the disease are its highly infectious nature, debili- 
tating effects and long course of about a month. Its 
respiratory nature is recognized by sne^ing and 
coughing, which is accompanied by a mucopurulent 
discharge from the eyes and nose. The existence of a 
pneumonia is not determined by the usual clinical ex- 
amination unless the animal is markedly affected, but 
an autopsy reveals grayish, densely consolidated areas 
in the anterior lobes of the lungs. 

Suspensions of lungs from cats showing typical 
clinical symptoms and pneumonia were inoculated 
intranasally into mice. The mice became sick in the 
first passage, and those inoculated with two of the 
strains died in 3 to 5 days. In another attempt to 
isolate the agent, the mice appeared sick but survived 
the inoculation. At autopsy all inoculated mice pre- 
sented a definite pneumonia with more than half the 
lung substance consolidated. Serial passage reduced 
the time interval to a point where death occurred in 
2 to 3 days following the intranasal inoculation of a 
10 per cent, suspension of infected lungs. Similar 
serial passages from uninoculated mice from the same 
source were entirely negative. 

The agent was easily transferred to eggs, which had 
been incubated for 5 days, by inoculation into the yolk 
sac. The embryos died consistently within 2 to 3 days 
in serial passage, even when relatively large amounts 
of infectious material were inoculated. 

When suspensions of lungs of inoculated mice or of 
yolk sac membranes of inoculated eggs were given 
intranasally to normal kittens the typical disease was 
produced. From these inoculated oats the disease 
went by contact to normal kittens. 

Cultures from the lungs of naturally infected cats 
and of infected mice showed few bacteria and were 
frequently negative. All attempts failed to demon- 
strate a cultivable agent from infected eggs on blood 
agar plates and on a variety of special media designed 
tor the ouUure of anaerobes and pleuropneumonia- 
^ forms. These findings suggest that the a^nt is 
ja yet attempts to pass the agent through Berke.^ 


feld filters gave irregular results. The nature of the 
agent, however, became apparent vdien sections of the 
yolk sac membrane stained with Giemaa, or films from 
lungs of mice or yolk sac membrane treated by 
Machiavello^s method, revealed numerous elementary 
bodies similar to those of psittacosis. 

Centrifugation of infected mouse lungs and yolk 
sac suspensions at 10,000 r.p.m. for 30 minutes re- 
moved much of the infective agent from the super- 
natants and concentrated it in the sediments. This is 
added evidence that the observed elementary bodies 
are the etiological agent. 

A number of instances of contact between sick cats 
and people who subsequently developed atypical pneu- 
monia have been brought to our attention. For ex- 
ample, Dr. Francis G. Blake (personal communica- 
tion), of Yale University, observed an atypical pneu- 
monia in a rural family in Connecticut which occurred 
where eats were sick with a pneumonia. Dr. C. W, 
Barber, of the New York State Veterinary College, 
noted the reverse, where a child sick with atypical 
pneumonia played with a kitten that later became 
sick. It may be of epidemiological interest that the 
disease in man and in cats is occurring simultaneously. 

Complement fixation tests have been made, using 
antigens of partially purified and concentrated ele- 
mentary bodies prepared from infected mouse lungs. 
Sera obtained from cats before infection and again 
after they had recovered were tested. All the 6 cat 
sera obtained before infection failed to fix comple- 
ment when 0.1 cc or less was mixed with 0.1 co of the 
antigens. Using the same amount of antigen and 
testing at the same time, the convalescent cat sera 
fixed complement when from 0.02 to 0.0025 cc was 
used. Five sera drawn from man during the acute 
and convalescent stages of atypical pneumonia were 
obtained from Miss Catherine Grenci and Dr. Norman 
Moore, Cornell Infirmary, Ithaca, New York, and 7 
more similar sera from Dr. Frank Horsfall, of the 
Hospital of the Rockefeller Institute. Eight of these 
sera drawn during the acute illness fixed complement ; 
and the convalescent sera from 5 of these cases showed 
a definite increase in this property, while 3 showed a 
questionable increase and 4 no increase. 

Sera from 9 presumably normal individuals were 
examined for controls. 0.1 cc of 2 specimens failed to 
fix complement, while the same amount of 4 others 
fixed more or less completely ; 2 specimens fixed with 
0.05 oc and 1 with 0.025 cc. As controls in this test, 
one serum drawn during the acute stage of the disease 
fixed in an amount of 0.0125 cc, while the convalescent 
serum fixed in i this amount, or 0,0031 cc. Another 
serum drawn during the acute stage failed to fix when 
0.1 ec was used, whereas 0.0125 oe of the convale^nt 
serum fixed. 
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SUMHABT 

Evidence is produced that a respiratory disease in 
cats is due to a virus that forms elementary bodies 
and that this virus is the same as or closely related to 
the one causing some of the so-called atypical pneu- 
monias in man. Further work is in progress, and a 
detailed report of the cat disease and of additional 
complement fixation tests will be made later* 

Jambs A. Baker 

The RockefeIiLEb Institute 
FOE Meoical Rkseaech, 

Peinceton, N, J* 

CAPILLARY EMBOLI AS A LETHAL FACTOR 
IN BURNS^ 

Ik the course of an extensive series of experiments 
on shock following thermal trauma in anesthetized 
cats,^ it was noted that a small proportion of the ani- 
mals succumbed with extreme rapidity within a few 
minutes of burning. In these cases, respiration 
stopped suddenly, the heart was slow and irregular 
and the blood pressure fell precipitately. Artificial 
respiration usually did not result in recovery, al- 
though the heart continued to beat for some time. 
Hemoconcentration and local fluid loss into the area 
of the burn were minimal at the time of death. 
Necropsy in these cats showed pulmonary congestion, 
subendocardial hemorrhages in the left ventricle and 
in one instance punctate hemorrhages in the liver and 
submucous hemorrhages in the duodenum. 

Since the sudden death in these experiments could 
not be explained on the basis of loss of fluid and since 
the nervous factor bad been eliminated experimen- 
tally,® the phenomenon was attributed to a toxin. 
The investigation was curried forward to study the 
possibility that changes produced by heat in the cir- 
culating blood could account for rapid death from 
burns. 

Measurements of subcutaneous temperature in ex- 
perimental scalds^ show that temperatures of 55 to 65 
degrees C. are reached and maintained for several 
minutes. Citrated cat’s blood was heated to 65® C. 
(149° F.) for one minute; it remained fluid but be- 
came dark in color and showed evident hemolysis. 
Heating of plasma to 56°“65° C. resulted in the for- 
mation of a voluminous fine precipitate, presumably 
fibrinogen. On the other hand, when serum was 
treated in the same way, no visible change was evi- 
dent, Fresh coagulable blood heated quickly to 65® 
C, remained fluid and became incoagulable. 

After heating a small amount of citrated cat blood 
for one minute to 65® C., reinjection intravenously 

1 Aided by a grant from the Graduate School of the 
University of Minnesota. 

*H. Kabat and B, F. Hedin, JSurff^r^, 11: 766-776, 

1M8. 

* H. Pfelffor, VirohowU Arch. /. pat A AnaU, 180 : 867, 


into the same animal resulted in rapid death. This 
reaction was similar to the rapid deaths observed 
following burns. Blood pressure fell markedly and 
respiration ceased within one to two minutes, but the 
heart continued to beat for 5 to 10 minutes and arti- 
ficial respiration was of no avail. As little as 3 to 4 
cc of heated blood injected rapidly produced this 
characteristic fatal outcome. The same phenomenon 
has been observed repeatedly in cats under nembutal 
following rapid intravenous injection of 1 to 2 cc of 
autogenous plasma previously heated to 65® C. for 
one minute. Intravenous injection of heated serum 
in much larger amounts had no significant effect. The 
supernatant of centrifuged heated plasma was also 
ineffective, indicating that it is the fine precipitate of 
fibrinogen in heated plasma which possesses the toxic 
properties. 

By very slow intravenous injection of heated 
plasma, much larger amounts could be introduced 
without producing rapid death. In one experiment, 
after injection of 13 cc of heated plasma, blood pres- 
sure was low for an hour and respiration became 
rapid and shallow. The cat survived for four days, 
during which time it was very weak and unrespon- 
sive and made no spontaneous movements. Necropsy 
showed marked congestion of the lungs, slight renal 
congestion, a discolored dark gray and softened liver 
and a gastric ulcer one cm in diameter which had 
perforated. 

The experiments were then extended to study the 
effect of intravenous injection of heated human 
plasma and serum into unanesthetized rabbits. Hu- 
man plasma heated to 56° to 65° C. showed a pre- 
cipitate similar to that observed in heated cat plasma, 
while heated human serum was apparently unchanged. 
Rapid injection through a 22 gauge needle of 2 to 5 
cc of heated human plasma into the ear vein of rab- 
bits resulted in rapid arrest of respiration followed 
by anoxic convulsions with occasional gasping. The 
heart continued to beat for some time, but artificial 
respiration was ineffective. All the rabbits injected 
with heated plasma died within 5 to 10 minutes. The 
centrifuged precipitate of heated human plasma gave 
the same reaction, while intravenous injection of as 
much as 40 cc of the supernatant or of unheated 
human plasma had no effect, Intraperitoneal injec- 
tion of heated human plasma was also ineffective. 
Rapid intravenous injection of heated human serum 
in amounts up to 40 cc was likewise innocuous to the 
rabbits. 

Necropsy of rabbits which died from injection of 
heated human plasma or precipitate showed no gross 
pathology in the internal organs or in the brain other 
than occasional slight pulmonary congestioit. Micro- 
scopic examination of the lungs repealed wide-spread 
and nnmerotis capillary protein endioli. 
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The precipitate from heated human plasma (pre- 
sumably fibrinogen) was rendered innocuous simply 
by homogenizing it in an apparatus capable of break- 
ing up tissue cells. Rapid intravenmis injection of 
40 cc of the homogenized suspension of the precipi- 
tate had no toxic effect on rabbits. This demonstrates 
conclusively that it is the particle size rather than the 
chemical constitution of this material which bears the 
toxic properties. 

There is a distinct possibility that capillary emboli 
may play a role in the constitutional effects of severe 
burns. Many of the older investigators on patho- 
genesis of shock and toxemia in burns considered this 
possibility. Frankel^ noted minute capillary thrombi 
in the liver, spleen and kidneys in burn coses, and 


Bardeen® reported that capillary thrombosis in the 
liver was not infrequent following burns. Billroth* 
and others supported the embolic theory of the etiol- 
ogy of Curling’s ulcer. In experimental burns, Sal- 
violi^ found that previous defibrination of the blood 
rendered dogs more resistant to burns. He showed 
that warming of the mesentery to 55 C. caused ad- 
lierenee of platelets to the walls of small vessels and 
formation of minute thrombi. Vaccarezza* observed 
hypocoagulability of the blood following burns in 
dogs. 

Herman Kabat 
Milton Levine 

Departments or Physiology and Bacteriology, 
University or Minnesota, and Anderson 
Institute for Biological Research 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE METHOD FOR RAPID TUBE 
FEEDING OF RATS^ 

Our attempts to forcibly feed rats have developed 
a method permitting one person to feed rats rapidly 
without recourse to expedients such as gags,** ® hold- 
ing the tongue,* wrapping the animal in towels® or 
clipping the teeth.* The method is described here in 
the hope that it will prove of value to others con- 
fronted with this problem. 

The equipment required is: (1) a syringe of ap- 
propriate size; (2) a 7-inch piece of soft rubber 
catheter tubing (No. 8 Fr.), one end being cut square 
and the other beveled; (3) an adapter made by solder- 
ing a piece of brass tubing (1 cm long, 2 mm o.d.) to 
the hub of an old hypodermic needle and inserted into 
the square-cut end of the catheter tube; (4) a ring 
stand and burette clamp; (5) a piece of heavy string 
about 30 inches long having a large securely tied loop 
at each end. 

The feeding is done as follows : The syringe is filled 
with the desired quantity of the liquid food mixture 
and is securely clamped to the ring stand in a hori- 
zontal position by means of the burette clamp. The 
rat is grasped in the left hand with the thumb and 
index fingers about the shoulders and the left foreleg 
held between the index and middle fingers. The right 
foreleg is supported by the thumb. With the rat in a 

^ B. Frankel, Deutaohe med. Wohnsohr,, 16: 22, 1889. 

^ Aided by a grant from the Rockefeller Foundation 
and administered by Dr. P. B. Smith. 

< B. M. Relnecke, H. A. Ball and L. T. Samuels, Proo. 
Sea. BioL and Med., 41: 44, 1939. 

s 0. S. Mathews, B. L. Sebwabe and F. B. Emery, Jour. 
Xoh. and Clin. Med., 27: 362, 1941. 

*A. B. Pugh and A, W. Tandy, Jour. Lab. and Clvn. 
Med., 24: 80, 1933. 

*1>. J. Ingle, Personal eommunleatkm. 

Bdneeke and It. T. Samuels, Bndoetinologu, 80: 

«87, 1942. 


vertical position facing the operator, one loop of the 
string is caught over the upper incisors, the string is 
passed over the back of the left hand and between the 
fourth and little fingers and is fastened by winding it 
several times about the latter. The tension on the 
string should be sufficient to hold the head of the 
animal securely against the palm of the hand. The 
other loop of the string is now caught over the lower 
incisors, passed down over the back of the thumb, and 
fastened by winding around the middle and fourth 
fingers of the left hand. Tension should be sufficient 
to hold open the animal’s mouth, the extent of opening 
being controlled by pulling apart the thumb and index 
fingers which respectively increase the tension on the 
lower and upper jaws of the animal. The rat is thus 
effectively suspended by the two strings attached to 
its jaws. Undue pressure can not be exerted on the 
animal, for, in order to hold it securely, the thumb and 
index fingers must be held apart. 

With the animal in a vertical position and resting 
its hind feet on the operator’s chest, the wetted tube 
is inserted into the esophagus with a downward rota- 
ting motion. Using a soft rubber tube we have not 
once, in the course of several thousand feedings, in- 
serted the tube into the trachea. When the tube is 
pushed down sufficiently (depending on the size of the 
rat), the adapter is firmly attached to the syringe and 
the contents of the latter are slowly forced through 
the tube. The tube is withdrawn and the string at- 
tached to the lower jaw is unwound from the fingers. 

« 0. B« Bardeen, Johns BopJeins Soap. Bep., 7: 137, 
1898. 

®T. Bairoth, Wien med. Wohnsohr., 17: 705, 1867. 

T J, 8alVioli, Virohoio*a Arch. f. path. Anat., 126: 364, 
1891. 

*B. A. Yaeoarezza, Comp. rend. Soo. de Biol, 86; 1114, 
1922. 
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The animal is placed on the table in an upright posi- 
tion and the loop holding the upper teeth flicked off 
in a single motion. The syringe and tube are rinsed 
with water and are ready for the next animal. 

After short training a single operator can feed 30 
to 40 animals per hour. Regurgitation or leakage up 
the esophagus is never encountered. By the use of 
this method we have supplied normal and hypoph- 
ysectomized rats of all ages, beginning at 35 days^ 
with their entire food supply for long periods with 
excellent results. 

Louis Levin 

CoIjLegk or Physicians and Surgeons, 

Columbia University 

THE USE OF CREOSOTE IN MOUNTING 
FLEAS AND OTHER ARTHROPODS 
ON SLIDES 

To study the classification of fleas properly, it is 
necessary that unsclerotized structures and intestinal 
contents be cleared or dissolved away so as to expose 
the taxonomically important terininalia. In general, 
the procedures used to accomplish this end are long 
and tedious. It is usually considered necessary to 
treat the material with potassium hydroxide, dehy- 
drate in several changes of alcohol and clear in xylol 
before mounting in balsam. The technique of C. Fox' 
makes eight treatments necessary before the flea is 
ready for study, while that published by the writer® 
in 1940 involves six steps, which is but a slight saving 
in time and trouble. 

In an effort to discover a method of preparation 
which would dispense with potassium hydroxide, and 
the necessity for dehydrating and clearing in sepa- 
rate processes, experiments were made with cedar oil, 
clove oil, beech wood creosote and wood creosote. It 
was soon discovered that the best of these reagents 
for this purpose is wood creosote. Creosote not only 
clears the soft parts and intestinal contents to a satis- 
factory degree, but also prepares the specimen for 
mounting in balsam. No other reagent is necessary. 
The flea may be removed from any degree of alcohol 
or even from water and placed in creosote for 24 
hours. Thereafter it is ready for mounting in balsam. 
Both the creosote U.S.P. from wood tar and the creo- 
sote U.S.P. from beech wood were satisfactory. 

The chief advantage t6 this method of preparing 
fleas is the convenience of having to use but a single 
reagent, There are other advantages, however, to the 
use of creosote instead of KOH. It frequently hap- 
pens in the use of KOH that important taxonomic 
characters are distorted, the setae are loosened and 
lost, and in general much destruction of parts in- 

1 Carroll Fox, “Insects and Disease of Man," p. 281, 
Philadelphia, Pa.. 1925. 

« Irving Fox, “Fleas of Eastern TJaited States," p, 2, 
Ames, Iowa, 1940. 


flioted. These things do not happen where creosote 
is used, and it is the writer’s opinion that a mneb 
better mount is obtained, since suf&cient dealing is 
accomplished without the violent action of a oauatic* 
A disadvantage to the use of creosote is its slightly 
irritating effects to the human skin and the objection- 
able odor, but the writer does not regard these as 
annoying to a prohibitive degree. 

This simple process has proved a boon not only 
as regards research in the taxonomy of fleas, but also 
in preparing material for use by large classes in ento- 
mology. Thrips, Collembola, mites, immature stages 
of Diptera, and insect organs, such as honeybee stings, 
mouthparts, etc., have been prepared quickly and 
easily by simply dropping the material in creosote 
and mounting in balsam after 24 hours. Where the 
integument is rather delicate, as in the case of some 
Collembola, it is preferable to **cut” the creosote with 
equal parts of absolute alcohol. The process should 
not be used, however, where the integument is very 
delicate or where it is desirable retain the colora- 
tion. 

laviNQ Fox 

University or Puerto Rico, 

Bio Piedras, Puerto Rico 


BOOKS RECEIVED 

Billings, Marland P. Structural Geology. Illustrated. 
Pp. xi + 473. Prentice-Hall, Inc. $4.60. 

Blair, Thomas A. Climatology: General and Segionah 
Pp. xvi 4- 484. Prentiee-Hall, Ine. $5.00. 

Burrows, J. Austin, Paul Arthur and Otto M. Smith, 
Semimioro Laboratory Sxercieee in General Chemistry. 
Pp, xiii + 328. Macmillan. $2.50. 

Degering, Ed. F. and Collaborators. An Outline of 
Organic Chemistry. Revised. Pp. xi + 386. Barnes 
and Noble, Inc. $1.25 ; An Outline of Organic Kitro- 
gen Compounds. Pp. 381, John 8. Swift Company, 
Inc. ; The Quadri-Service Manual of Organic Ohermtry. 

221. Houghton Mifflin Company. $2.50; The 
Work Book of Fundemenial Organic Chemistry. Pp. 
256. Barnes and Noble, Inc. $1.85. 

Evans, William Lloyd, Jesse Erwin Day and Alpwbd 
Benjamin Garrett. An Elementary Course in Quali- 
tative Analysis. New edition. Pp, 239. Ginn and 
Company. $2,25. 

Garrett, Alfred Benjamin, Laurence Larkin Quxll 
and Frank Henry Verhokk. Introductory Chemistry 
for the Laboratory. Pp. 239, Ginn and Company. 
$1.60. 

Goldstein, Kurt. Aftereffects of Brain Injuries in War. 
Pp. 244. Grune and Stratton. $4,00. 

Lang, Edward H. TechnicaX EanAbook for Solving 
Problems in Shop or Factory. Pp. ix + 100. Prentice- 
Hall, Inc. $1.00. 

Mees, C. E. Kenneth. The Theory of the Photographic 
Process. Illustrated. Pp.x + 1124. MoetnillaiL $18-00^ 

Bukeyber, Muriel. Wulard Gibbs, American Genisa. 
Pp. xi + 466. Doubleday, Doran and Company, Inc- 
$3.60. 

Spiwaus, Athelstan F. and James E, Miller. ITorfe- 

* book in Meteorology. Pp. ix + 163, McQraw-Bifl* 
With charts, $3.00. 

WiLLKiE, Herman FasiHRUon and Paul JOttit 
Food for ThouHhi. Hltictrated. Pp, 209, 

Farm Burean, Ine,, JmSlEiUipoBc, ^ ' 



SO, 1048 


SCIENCE-ADVERTISEMENTS 


BOOKS OF THE 

Fffib Revised Edition 

CHILD CARE 
AND TRAINING 

By Mamon L. Faegrb and 
John £. Anderson 

A practical encyclopedia of child guidance, 
training, and health — //boraugBly tested in 
actnal practice, '*\Fe know of no better 
book on the general care and training of 
childrcn.*'""/oiirw4/ of Pediatrics. 320 
pages, $2.50 

LET*S TALK ABOUT 
YOUR BABY 

By Dr. H. Kent Tenney, Jr. 

The baby book doctors prescribe. *'A per- 
fect book for parents ." — Journal of Ameru 
can Medical Association. Second Revised 
Bdition, $1.00 


■Sn' 


YOUR TEETH 

Their Past, Present, and 
Probable Future 

By Peter J. Brerhus, D.D.S. 

A complete survey of all we know about 
teeth of civilized man — an indispensable 
book for understanding our most pressing 
public health problem. $2.50 


AMERICAN SILVICS 
AND SILVICULTURE 

First comprehensive compilation of facts 
about HO commercially most important 
American forest specimens. A useful hand- 
book of silvics and the most up-to-date 
textbook on silviculture. 480 pages, illus- 
trated, $5.00 


MENTAL HYGIENE 
FOR COMMUNITY 
NURSING 

By Eric K. Clarkb, M.D. 

Dr. Clarke discusses ligna and symptoms 
of mental disorders in a simple direct 
faddcm, stressing - the importance of early 
yielmghitkm. Selected personal Mstortei 
otfeir a rich Beld of discovery for beginners 
nn# « valuable supplement to ciimcal ex- 
♦3.BD 


NIVERSITY 
INNESOTA PRESS 


MINNEAPOLIS 


iilRIIl . cowog 



Th«y made an intarnatienal medical canter 
out of a horia-and-bufyy practice 

^DOCTORS 

Am 

By HELEN CLAPESATTLE 

able to stand beside important biographies like 
the Vallery-Radot Life of Pasteur and the Cushing 
Dfe of Sir William Osier/* — Journal of the American MledL 
cal Association, “A great and lasting contribution, not 
only to the history of medicine but to the history of America 
at large.” — ^Henry Sigerist, American Historical Review, 
864 pages, illustrated, $3.75 

COMMON EDIBLE MUSHROOMS 

By C. M. CHRISTENSEN 

A safe, reliable guide to identifying, gath- 
ering and cooking fifty varieties, with 
emphasis on "the foolproof four,” the 
commonest, most delicious of them all. 
18 illustrations in color, 67 half-tones. 
Tested recipes. $2.50 

THE FLOWER FAMILY ALBUM 

By H. F. FISCHER *nd GRETCNEN F. HARSHBARGER 

Unlike anything in print! Portraits of 
458 wild and cultivated flowers, vegeta- 
bles and weeds arranged in family groups 
and drawn to scale. A useful pictorial 
manual for easy identification with good 
sound science in describing these plant 
realtionships. $2.50 

THE OBESE FLY HIGH 

By FUmSMCE PAGE JAOUES 

^ Through the wilderness the author of 

Cmsoe Country follows the fl^ays of 

du^ and geese down the Mississippi to 
the Oiastal marshes of Louisiana. 40 

WT illn^tions. $3.00 








8 


SCIENCE— SUPPLEMENT 


VOL* 96, Ka 2496 


SCIENCE NEWS 

Science Service, Waahingion, J3. C. 


DISCOVERY OF NOVA PUPPIS 

A NRW star or nova brighter than all but ten stars in 
all the heavens has burst forth and may be seen in the 
early morning sky. It is somewhat brighter than first 
magnitude. This is the brightest nova since 1918 and is 
the most striking and unexpected of astronomical events. 

Discovered by an American astronomer in Argentina, 
the brilliant new star will be known as Nova Puppis, be- 
cause it is located in the constellation of Puppis, meaning 
the stern of the ship. 

It may become known as this yearns Christmas star 
because one of the explanations of the star of Bethlehem 
is that it was such a nova. 

The new star was discovered the past week end by Bern- 
hard H. Dawson, of the University Observatory at La 
Plata, Argentina. He is an American astronomer, born 
and educated in Michigan. News of the discovery was 
received at Harvard Observatory in the form of a brief 
telegram signed by Enriquo Gaviola, director of the 
Argentine National Observatory at Cordoba, Argentina. 

The constellation Pupi)is, in which the nova is located, 
is in the southern sky, rising about 2: 00 a.m, during 
November and crossing the meridian about 5: 00 in the 
morning. The nova is situated near the second magni- 
tude star Zeta Puppis, sometimes called Naos. 

But the nova, according to Leon Campbell, recorder of 
the American Association of Variable Star Observers, out- 
shines all stars in its vicinity, for on the morning of 
Armistice Day it was of magnitude -0.8 (minus *ero 
point eight) which makes it brighter at present than the 
star Altair in tlie eagle. 

Those who can find Sirius can easily find the new star. 
Birina, brightest star in the sky, rises after midnight in 
the southeast. An hour and a half later Nova Puppis 
rises, but much farther to the south. Sirius is in Canis 
Major, the constellation of the big dog, the southern part 
of which is a triangle of three second magnitude stars. 
A line from Sirius through the triangle prolonged about 
its own length will end near the nova. 

Not since 1918 has a star of the first magnitude biased 
forth. In that year it was during the eclipse of the tun 
in June that a nova was discovered in the daytime sky. 

The nova now in the skies may remain at its peak 
brightness for several weeks, or it may decline rapidly. 
Its behavior can not be predicted exactly. Meanwhile, 
it alters the appearance of the sky in its vicinity greatly. 

Only 20 stars in the whole sky are of the first magni- 
tude. Thus, this star takes its place among the first 20; 
in fact, it is now the eleventh brightest star in the entire 
sky and the seventh brightest to be seen from Washing- 
ton 's latitude. It may even get brighter, but usually 
novae are not seen much before their maximum brightness. 

Astronomers wiU check the position of the nova with 
those of stars on earlier photographs of the same region 
to determine which of the faint stars in this part of the 
milky way suddenly fiared up so bright. Novae are not 
really new at aU, but old stars which suddenly increase 
in brightness hundreds of thousands of times. 


Nova Cygni, reported earlier by Science Seiridee this 
year, reached only the eighth magiutude. Nova Puppis 
is about six hundred times as bright os this was, and 
Nova Cygni has now faded to the 15th magnitude. 

The first glimpse of Nova Puppis was obtained by Dr. 
Edison Pettit, of the Mount Wilson Observatory, on the 
morning of November 10. This was an independent dis- 
covery of the nova, first report of which came from 
Argentina. 

Dr. Pettit, who specialises in observations of the sun 
and not the stars, sighted the nova by accident and not 
during the course of regular astronomical work. He im- 
mediately checked its position with a 0-inch telescope in 
his backyard observatory. A photometer happened to be 
attached to the instrument so tlmt he was able to make 
an accurate measurement of the nova *8 brightness. It 
was then about as bright as Rigel, the brightest in the 
constellation of Orion, just north of the nova. 

The star was seen too late to photograph at the obser- 
vatory on Mount Wilson that morning, but preparations 
were made during the day and many photographs of the 
spectrum of the nova were taken at the 100-inch telescope 
the following morning. The nova is too far south to 
observe with the 60-inch telescope on Mount Wilson. 

On the morning of Thursday, November 12, astronomers 
estimated the nova was still of the first magnitude. 

SPECTRUM OF NOVA PUPPIS 

Nova Puppis is now in the midst of its most violent 
phase of ejection of gas, is indicated by observations 
of its spectrum by Dr. A. D. Maxwell and Dr. Dean B, 
McLaughlin, of the University of Michigan Observatory, 
This may mean that the brilliant star will become even 
brighter before it begins a decline in light which will 
finally return it to stellar oblivion. Already it is sur- 
passed by only ten stars in the whole sky. 

The Michigan spectra show strong interstellar calcium 
lines and allow estimates that the distance of the nova is 
such that it took light 1,600 years (travelings 186,000 miles 
per second) to reach earth and that the actual brilliance 
of the star is 150,000 times that of our sun. 

Dr. Maxwell discovered the new star independently on 
Armistice Day morning before news of its discovery in 
Argentina had been received. It was then too late to 
take photographs of its spectrum. The next morning Drs. 
Maxwell and McLaughlin took successful spectrographs 
despite the difficulty of observations because the star is 
low in the southern sky. 

The star ’s spectrum shows strong hazy bright hydrogen 
bands, conspicuous bright ionized iron and a neutral oxy- 
gen band at 6155, with their centers undisplaced. These 
are bordered on the edges of shorter wavelength by diffuse 
absorption lines. Absorptions of ionised titanium, mag- 
nesium and silicon are also present. No traces are seen 
of helium or other ‘ *hot star ' ’ lines. Displacements of 
absorption lines are discuirdsuit Hydrogen is shiffied the 
equivalent of a motion of 1,100 kUometers (700 miles) 
per second toward the earth, iron and titanium about 600 
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kilomoterB (550 mikB) per second and magnesimn some- 
what lesfl. 

THE SUPPLY OF PHYSICIANS 

Business as usual is out for the private physician 
and the health officer just as it is for industrial concerns 
and small manufacturers and dealers, according to a 
statement made by Ur. Thomas Parran, Surgeon General 
of the IT. S. Public Health Service, at the Hichmond meet- 
ing of the Southern Medical Association. 

Even if available medical services are rationed under 
National Service legislation, as has been proposed and 
discussed in recent weeks, great efforts must bo made to 
increase the supply of personnel. This means keeping 
enough physicians in medical schools to teach and train 
more students. Medical students and, if the draft age 
is lowered, promedical students could, he suggested, be 
enrolled as a special category of professional manpower 
and, upon completion of internship, allocated among the 
Army, Navy and civilian services. 

**This/’ he said, ** would eliminate the present un- 
economical procedure under which the Army and the 
Navy compote for medical students by commissioning them 
in numbers which may later prove disproportionate to the 
needs of the respective services. Much depends now and 
more will depend after the war upon a continuing flow of 
young, able-bodied physicians of the highest caliber,’^ 

The Medical and Health Committee has recently ap- 
proved a plan for increasing the number of graduate 
nurses and meeting the growing deficiency in hospital 
nursing services* The plan calls for speeding up the 
basic training course for completion in twenty-four 
months, alter which third-year students would go on the 
payroll of the parent hospital or affiliated institutions. 
They would live outside the hospital, thus leaving dormi- 
tory and classroom space for more students. They would 
not receive their certificates until after three years of 
training, but their release in the last year would supply 
civilian hospitals with replacements for the general duty 
nursei who have been drawn into war service. The physi- 
cal facilities for nurse training would be increased by a 
third and hospitals would be provided with an augmented 
staff for war duty. 

The difficult task of supplying medical services in criti- 
cal areas now lacking them can best be handled one by 
one. Following this thought, plans for meeting needs in 
different communities will be worked out individually. 
Such plans are now being made by the Procurement and 
Assignment Service and the Public Health Service. 

INVENTIONS OP WORKERS IN THE U. S. 
DEPARTMENT OF AGRICULTURE 

SuQAB from sorghum, fireproofing, better insecticides 
and over 50 other inventions have been developed by 
workers in the U. S. Department of Agriculture in the 
past year. Most of the devices were developed to increase 
farm efficiency, officials stated, but many will have direct 
importance to . every one in meeting wartime needs. 

Sugar yield from sorghum comparable with that ob- 


tained from sugar cane, for example, will now be possible 
for the first time. The process was patented by Emil K, 
Ventre and Howard B. Paine, of the Agricultural Be- 
search Administration. 

Establishment of an industry to relieve the sugar short- 
age will result, it is hoped, from research to develop im- 
})rovcd sorghum varieties. Some varieties of high sxigar 
content mature early enough, it is pointed out, so that 
sugar factories could process the sorghum before the 
sugar- cane harvest, using the same equipment. 

An improved insecticide has been developed by Samson 
R. Uutky, of the Agricultural Research Administration, 
for combatting the Japanese beetle, a destructive insect 
in many areas. The now insecticide consists of an inert 
j)owder mixed with large numbers of germ spores which 
produce a milky disease fatal to the larvae, 

A trap for moths of the tobacco and tomato worms, 
developed by Lincoln B. Scott and Joe Milam, of the 
Bureau of Entomology and Plant Quarantine, is another 
device for insect control. 

A method for checking the development of rancidity in 
oils and fats, a process which increases the resistance of 
nails to withdrawal from wood, and a chemical prepara- 
tion for fireproofing fabrics are covered by other patents. 

Of the inventions listed by the Department of Agri- 
culture, about half were dedicated to the public and the 
remainder were assigned to concerns for development, 
with control retained by tho department. 

ITEMS 

Visitors to the American Museum of Natural History 
can got a glimpse of what life on Guadalcanal was liko 
in more peaceful times, in a new habitat group showing 
typical birds of that remote but now familiar island. 
The exhibit is one of four showing birds and their homes 
in South Pacific islands, collected by a scientific expedi- 
tion four years ago, under tho leadership of the late 
Lieutenant A. B. Fahnestock and his brother, Captain 
J. S. Fahnestock. Among the strangest of the birds 
shown are the brush fowl, which buries its eggs in a mass 
of fermenting dead leaves which act as a natural incu- 
bator; and the dwarf climbing parrot, a little bird no 
bigger than a sparrow, that climbs trees like a wood- 
pecker and makes its homo in the nest of termites which 
appear to be its principal food. 

Roteinone, needed in our unending defense against in- 
sects, is an essential ingredient in fly sprays and other 
insecticides. It is extracted from the roots of certain 
tropical plants of the bean family, that grow both in 
southeast Asia and in tho Amazon basin of South Amer- 
ica. Before the war, we used to get a large part of our 
requirements from Malaya and the East Indies, the rest 
from South America. Now the two South American na- 
tions are coming to the rescue by greatly increasing their 
exports. The rotenone-bearing roots will be supplied 
through regular trade channels and the Commodity Credit 
Corporation will act as sole purchaser for the United 
States, paying agreed-on prices. 
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MAN OF ALL WORK 


T HB field of the optical engineer knows few 
boundaries. Naturally he is part and parcel of 
such sciences aa astronomy and photography, but 
would you expect him to play an important role in 
a teoctile plant, a paint factory, the building of 
houses, or the discovery of defects in boiler tubes? 
These are but a few of the hundreds of assign- 
ments which Perkin-Elmer engineers have brought 
to a successful conclusion. 

Today we are doing our bit for tJncle Sam. Pre- 
cision manufacture of optical instruments and sys- 
tems for Army and Navy needs has our whole at- 
tention. When Victory is won, the development 
and manufacture of new measuring devices, new 
control of Industrial processes, new tools for re* 
search scientists, all wUl become of even greater 
importance than ever before. Then the Perkin* 
Elmer Corporation will stand ready to serve science 
and iiidostry again, through the science of optics. 
If you are already thinking ahead to post war 
necessities, you may want to know more about how 
optical engineers could be of service in your bust- 
ness. If BO, we shall welcome your letter. 
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them to us for estimates. AU 
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PERMANENT SECRETARY 


The one hundred eleventh meeting of the associa- 
tion will be held in New York City from next Decem- 
ber 28 to January 2, inclusive. This will be the sixth 
meeting of the association in New York, the first hav- 
ing been held in August, 1887, thirty-nine years after 
the assooiation was organized; the second in June, 
1900; the third in December, 1906- January, 1907; the 
fourth in December, 1916; and the fifth in December, 
1928*Januaiy, 1929. 

All earlier meetings of the association in New York 
City were held while the United States was at peace, 
though in December, 1916, the first World War was 
in its ^ird year, and it was beooming evident that the 
United States would be drawn into it. Now this coun- 


try is involved in a war that is making unparaUeled 
demands upon all its resources. Under these condi- 
tions obviously no scientific meeting or other conven- 
tion should be held unless it contributes much to the 
current war effort and begins to look forward to the 
post-war future. Fortunately a large meeting can be 
held in New York City with a minimum of railroad 
travel because about 3,000 members of the association 
live in the City and about 10,000 within three or four 
travel 

U order to compare the coming meeting of the 
assoc^tion with earlier meetings held in ^ew York 
City^ a few statistics will be presented* The member-v. 
for 1942 is as of September 30, the end of tiMf 
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fls<^al year. The number of papers that will be pre- *^ 
sented is of course as yet subject to some uncertainty I 
and the number of persons who will register is only a \ 
conjecture. 


Year 

Membership 

Papers Bead 

Registration j 

1887 

1,956 

260 

729 i 

1900 

1,926 

253 

447 

1906-07 

4,498 

360 

934 

1916 

No record 

1,252 

2,100 + 

1928-29 

16,328 

2,200 ± 

3,935 

1942-43 

23,671 

1,500 ± 

3,000 ± 


tration branches in the Henry Hudson Hotel and the 
Hotel Edison. 

Each person registering will receive a General 
Program of the meeting, a book of about 250 pages 
which will contain (a) complete information respect* 
ing hotel headquarters for all sections and society^ 
(b) a schedide of all general sessions, (c) comp/^^ 
scientific programs of all sections and societies, 
a schedule of all special dinners, luncheons and break- 
fasts, (e) an alphabetical index of aU persons ap- 
pearing on the programs, (f) lists of officers of the 


The New York meeting will be not only a large; 
gathering of scientists but one in which many field8\ 
of science will be represented. Its value will depend 1 
fully as much upon the diversity of the interests rep-^^' 
resented as upon the number of scientists attending j: 
its programs. Fifteen of the association’s sectionsj' 
will either present individual programs or participate j 
in joint programs. In addition, 44 affiliated asso- 
ciated and cooperating societies will hold sessions 
ranging in character from those at which scores of 
technical papers will be presented to dinners or lunch- 
eons at which addresses by distinguished scientists will 
be delivered. 

Naturally the war and questions related to the war 
will receive a great deal of attention, often in joint! 
programs of two or more sections or societies. For 
example, there will be symposia on such important^ 
subjects as food in war and peace, strategic materials, 
nutrition, development of humid tropics, war and 
post-war readjustment of personnel, the outlook for 
rubber, tropical medicine, science in the war of pro- 
duction and high-school science and the manpower 
problem. Although thousands of scientists are either 
in the armed services of the country or otherwise 
engaged in war work, still many scientists of the high- 
est distinction and representatives of the Government 
will attend the meeting either because of their official 
positions or because they will appear bn important 
programs. For example, Dr. Irving Langmuir, retir- 
ing president of the association, will deliver his retir-' 
ing address, and Dr. Arthur H. Compton, now presi- 
dent of the association, will preside at all general ses- 
sions, while Dr. Ruiz Castaneda, a distinguished soi* 


association and of societies participating in the meet- 
ing, (g) a brief description of each exhibit in the 
Science Exhibition and (h) a daily summary of 
events. Each person registering will receive also an 
identification card that may he required for admit- 
tance to certain functions or programs. Free copies 
of Science, The Scientific Monthly and the A,A.A*8, 
Bulletin and lists of the publications of the associa- 
tion will be available at each of the registration 
places, and tickets to dinners and luncheons wiU be 
on sale at the places of registration. The registration 
fee will be one dollar as heretofore. 

Hotels and Headquabtebs 

Mathematics (A): Section on Mathematics; American 
Mathematical Society ; Mathematical Association of Amer- 
ica ; Institute of Mathematical Statistics — Hotel Governor 
Clinton. 

Thysios (B): Section on Physics; American Physical 
Society; American Association of Physics Teachers; 
Sigma Pi Sigma Physics Honor Society — Hotel Pennsyl- 
vania. American Meteorological Society — Hotel Governor 
Clinton. 

Chemistry (C): Section on Chemistry — Hotel Pennsyl- 
vania. 

Astronomy (B): Section on Astronomy— Hotel Penn- 
sylvania. 

ecology and Geography (S): Section on Geology and 
Geography; Geological Society of America; Association 
of American Geographers — ^Hotel Pennsylvania, 

' Zoological Sciences (F): Section on Zoological Sci- 
ences; American Society of Zoologists; American So- 
ciety of Parasitologists — Hotel Commodore. Ametiean 
Association of Economic Entomologists; Entomological 
Society of America — ^Hotel New Yorker. 


eutist from Mexico City, will deliver the Theobald 
Smitb Lecture of the New York Society of Tropical 
Medicine at a joint session with the Section on Med- 
ical Sciences. The New York meeting promises to be 
a very good one because of the war as well as in spite , 
of the war. 

Registration > 

1 

There will be two principal places of registration, : 


Botanical Sciences ( G) : Section on Botanical Sdaioes ; 
Botanical Society of America; American Society of Plant 
Physiologists; American Society of Plant Taxonomic; 
American Fern Society — Hotel Oommodora. American 
Phytopathologioal Soei^— Hotel Edison. 

Zoological and Botanical Soteiiees fF**GJ: American 
Society of Naturalists; Ecological Society of America I 
Genetics Society of America; American Microscopical So* 
ciety; XTnion of American Biological Sodetieo«!*Hotd 


one in the Hgtel Commodore and the other in the Commodore. National Awooiation of Blcdogy Toaidi^^ 
Hotel PennsyFania. In addition, there will be regis- Hotel Governor Ctoton* 
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Ainthropology (E): Section on Anthropology — ^Hotel 
Pemmylvaniii. 

Psp 0 hol 0 gy (I): Section on Psychology — ^Hotel Penn- 
i^lvania. 

Social and Seonomic Sciences (K): Section on Social 
and Economic Sciences; Econometric Society — Hotel 
Pennsylvania. Biometrics Section^ American Statistical 
Association; Metric Association — Hotel Commodore. 

Historical and Philological Sciences (L): Section on 
Historical and Philological Sciences — Hotel Pennsylvania. 

Engineering (M): Section on Engineering — Hotel Com- 
modore* 

Medical Sciences (N): Section on Medical Sciences; 
Subsection on Dentistry — Hotel Commodore. Subsection 
on Pharmacy; U, S. Public Health Service — Hotel Penn- 
sylvania. 

Agriculture (O): Section on Agriculture; American 
Society for Horticultural Science — Henry Hudson Hotel. 
Potato Association of America — Hotel Ediapn. 

Education (Q): Section on Education — Hotel Penn- 
sylvania. 

Science in General: Society of the Sigma Xi; American 
Science Teachers Association; American Nature Study 
Society; Gamma Alpha Graduate Scientifle Fraternity; 
Cooperative Committee on Science Teaching ; United 
Chapters of Phi Beta Kappa — Hotel Pennsylvania. 
Sigma Delta Epsilon, Graduate Women’s Fraternity; 
American Association of Bcientiflc Workers — Hotel Com- 
modore. New York State Science Teachers Association — 
Hotel Governor Clinton. Kesearch Council on Problems 
of Alcohol — Hotel Koosevelt. 

HoTBb Rates 

In the list that follows the rates are for single and 
double rooms with bath, respectively. 

Commodore, Lexington Ave and 42nd St: $8.60, $6.50- 
$6.60. 

Eoosevelt, Madison Ave. and 46th St : $3.60, $6.5O-$6.60. 
Pennsylvania, 7th Ave. and 33rd St: $3.60-$7.70; $6,50- 
$9,90. 

Hew Yotloer, 34th St, and 8th Ave.: $3.50-$4.40; $5.50- 
$7.70. 

Governor Clinton, Slst St and 7th Ave.: $8.00-$3.86; 
$4.50-$7.70. 

Emry Eudso% 863 W. 57th St : $2.60->$8.00 ; $3.50-$4.00. 
Edison^ 46th tit, west of Broadway: $3.00-$440; $4.50- 
$5.50. 

BrrsxKKSs Si^stOKS 

The Es^eentive CommUiee of the Council will meet 
in the permanent secretary’s room in the Hotel Penn- 
i^vania on Sunday afternoon, December 27, at 4 
o’clock, and thereafter as may be arranged. 

The of the association will meet on Monday 

afternoon, December 28, at 2 ; 15 in Parlor 1 in the 
Hotel Pennsylvania. Later sessions of the cotmcil 
will be h^ in the same room on mornings at 2 o’clock 
:ff at the drat seiBsion. It is expected that 

m aealib^ of the eoan^ at which the presidmit for 


1943 will be elected will be held at 9 a.u. on Thursday, 
December 31, 

Subjects to be considered by the council are usually 
first brought before the executive committee through 
the permanent secretary. Communications for the 
executive committee may be submitted in writing, at 
the mail clerk’s desk in Hotel Pennsylvania, addressed 
to Dr. F. B. Moulton. Matters should be communi- 
cated early in the meeting in order that their con- 
sideration may not have to be deferred to a later 
meeting. 

The Academy Conference will be held on Monday, 
December 28, at 3 : 30 p.k,, or immediately following 
the first session of the council, in Parlor 1 in the Hotel 
Pennsylvania, The session will be followed by a 
dinner at 6 : 30 P.M,, in Parlor 2, Hotel Pennsylvania. 

The Secretaries Conference will be held on Thurs- 
day, December 31, beginning with a dinner at 6:30 
P.M., in Parlor A, Hotel Pennsylvania. 

Annual Science Exhibition 

The annual science exhibition will be held in the 
Grand Ballroom of the Hotel Commodore. It will be 
open to the public from 10 a.m. until 9 p.m. on Mon- 
day- Wednesday, December 28~30, and from 9 a.m. 
until 1 P.M. on Thursday, December 31. 

General Sessions 

On Monday, December 28, at 8 : 30 p.m., Dr. Irving 
Langmuir, associate director of the Research Labora- 
tory of the General Electric Company, will deliver his 
address os retiring president of the American Associ- 
ation for the Advancement of Science in the Grand 
Ballroom of the Hotel Pennsylvania. 

On Tuesday, December 28, at 8 : 30 p.m., Dr. John T. 
Tate, dean of the College of Science, Literature and 
the Arts, University of Minnesota, will deliver the 
twenty-first annual lecture under the joint auspices of 
the American Association for the Advancement of 
Science and the Society of the Sigma Xi, in the Grand 
Ballroom of the Hotel Pennsylvania. The subject of 
Dr. Tate’s lecture is ^‘Scientists in War and Peace.” 

On Wednesday, December 29, at 8:30 p.m., the 
Honorable Dr. Hu Shih, formerly Ambassador from 
the Chinese Government to the Government of the 
United States, will deliver the eighth annual lecture 
under the joint auspices of the American Association 
for the Advancement of Science and the United 
Chapters of Phi Beta Kappa, in the Grand Ballroom 
of the Hotel Pennsylvania. 

Dinners and Lunoheoks 

.. Monday 

Beeeption following retiring president’s address. 39ntel 

Penosylvattia. 
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National Association of Biolog7 Teachers. Luneheon.| 
Hotel Governor Clinton. * 

Tuesdiiy 

Sigma Pi Sigma Physics Honor Society. Luncheon. 
American Society of Parasitologists. Luncheon. Hunter 
College. 

American Physical Society. Dinner. 

Section on Chemistry, Dinner. Hotel Pennsylvania. 
American Phytopathological Society. Dinner. Hotel 
Edison. 

American Society of Plant Physiologists. Dinner. Hotel 
Commodore. 

Ecologists’ Dinner. Hotel Commodore. 

Biologists’ Smoker. Hotel Commodore. ' 

Wednesday 

American Science Teachers Association. Luncheon. 
Hotel Pennsylvania. 

Section on Engineering. Luncheon. Hotel Commodore. 
Section on Geology and Geography. Dinner. 

Zoologists ’ Dinner. Hotel Commodore. 

Entomologists’ Dinner. Hotel New Yorker. 

Botanists’ Dinner. Hotel Commodore. 

Metric Association. Dinner. Hotel Commodore. 
American Society for Horticultural 8eienc.e. Dinner. 

Thursday 

Naturalists ’ Dinner. Hotel Commodore. 

Sectiok and Society Programs 

In addition to the 15 sections of the association, 
about 44 affiliated and associated societies and other 
cooperating organizations will participate in the New 
York meeting. Many of the programs are subject 
to possible changes and the details of several programs 
are not yet available. 

The Section on Mathematics and affiliated societies 
{Dec. ^8-30), Section A will hold a joint session with 
the American Mathematical Society, the Mathematical 
Association of America and the Institute of Mathe* 
mat leal Statistics on Wednesday morning, at which 
G. T. Whyburn, vice-president of the association for 
the section, will deliver his retiring address on ^‘Re- 
duction of Mappings.” 

The American Mathematical Society will hold ses- 
sions from Monday to Wednesday, inclusive. On Mon- 
day the sessions will be for the presentation of general 
papers ; on Tuesday morning Deane Montgomery will 
deliver an address on “Transformation Groups and 
Spheres”; on Tuesday afternoon the annual J. Willard 
Gibbs Lecture will be delivered by John von Neumann 
on “The Ergodic Theorem and Statistical Mechanics"; 
on Wednesday morning the society will join with 
Section A for the address of G. T, Whyburn on “Re- 
duction of Mappings,” and on Wednesday afternoon 
the society will hold a joint session with sections B, 


D and L for the .presentation of a symposium on 
“Freedom of Thought and Science.” 

The Mathematical Association of America will hold 
a session on Wednesday morning for the discussion of 
the adjustments that departments of mathematics are 
making to meet the demands arising from the war. On 
Wednesday afternoon the society will join with sec- 
tions A, B, D and L in the symposium on “Freedom of 
Thought and Science,” and with the Cooperative Com- 
mittee on Science Teaching in its programs on “High 
School Science and the War.” 

The Institute of Mathematical Statistics will join 
with the American Mathematical Society in its various 
programs. 

The Section on Physics and affiliated societies {Dec. 
28-30). On Tuesday the section will hold a joint 
session with the American Physical Society and the 
Society for X-ray and Electron Diffraction. On 
Wednesday the section will join with the American 
Physical Society, the American Association of Physics 
Teachers and sections A, D and L in two symposia, in 
the morning on “Freedom of Thought and Science” 
and in the afternoon on “The Philosophy of Physical 
Science.” 

The American Physical Society will hold sessions 
on Monday and Tuesday, in addition to participating 
in the symposia on Wednesday. On Tuesday evening 
the society and the American Association of Physics 
Teachers will hold a joint dinner. 

The American Association of Physics Teachers will 
join with Section Q in sponsoring addresses by past 
presidents of the association, and will hold a session 
for the delivery of the annual Richtmyer licoture and 
the presentation of the Oersted Medal. 

The Sigma Pi Sigma Physics Honor Society will 
hold a luncheon on Tuesday. 

The Section on Chemistry {Dec. 29-30) will hold 
three symposia, two on Tuesday and the third on 
Wednesday morning, and a dinner on Tuesday evening 
in honor of Henry C. Sherman, of Columbia Univer- 
sity, following which a program of three papers on 
nutrition will be presented. All programs except that 
of the third symposium will be presented under the 
chairmanship of Hugh S. Taylor, viee-president of the 
association for the section. 

The Tuesday morning symposium will be on “The 
Food Industry in War and Peace,” Introductory re- 
marks by the chairman will be followed by papers: 
“Sugars in Wartime,” Arthur P. Hell wig; “Newer 
Knowledge of the Chemistry of Bread,” John C, 
Baker; “Can Maker's Wartime Problems,” James A, 
Stewart; “Dehydrated Foods,” R. 8. HolHngshead; 
and “Quick Frozen Foods," E. T, Gibson. The af^- 
noon symposium on “Strategic Materials" consists of 
three papers; “Synthetic Rubber,” Per K; FtoBch; 
“Quinine and Antimalarials," Matston T. Bogeft; and 
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“Non-Ferrous Materials,” Colin G. Fink, The pro- 
gram following the Tuesday evening dinner is : “Origin 
and Function of Vitamin C,” C, G. King ; “Food Nu- 
trition in Relation to World Adjustment,” Frank G. 
Boudreau; and “Calcium, Ribodavin and Vitamin A 
in Nutrition,” Henry C, Sheman. 

The Wednesday morning symposium on “Utiliza- 
tion of Farm Commodities in Industry,” under the 
chairmanship of O. E, May, is as follows : “Introduc- 
tory Remarks. Life and Work of Henry G. Knight,” 
0. E. May ; “Fermentation as a Tool in the Industrial 
Utilization of Farm Products,” Robert D. Coghill; 
“Starch Adhesives,” Lee T. Smith; “Laws of Nature,” 
Wheeler McMillen; “Starch Industry,” W. B. New- 
kirk ; and “Alcohol Present and Future,” Paul 
Kolachov, 

The Section on Geology and Geography, the Geologi- 
cal Society of America and the Association of Ameri- 
can Geographers (Dec. 30-31) will hold two joint 
sessions on Wednesday, a joint dinner on Wednesday 
evening, to be followed by an address by Morris M. 
Leighton, vice-president of the association for the 
section on “Present Knowledge and Problems Con- 
cerning the Glacial History of Illinois,” a session on 
Thursday morning for general geographic papers, and 
a final session in the afternoon for general geologic 
papers. 

The Wednesday morning program is a symposium 
on “Development of the Humid Tropics with Special 
Reference to Latin America,” and the afternoon sym- 
posium is on “War and Post-War Readjustment of 
Personnel.” 

The Section on Zoological Sciences and affiliated and 
associated societies (Dec. 28-31), The section will 
join with the American Society of Zoologists in its pro- 
grams (reported to be unexpectedly large, including 
two symposia, one to be held on Wednesday afternoon 
jointly with the Genetics Society of America on “Im- 
munological Techniques in Biological Research” and 
the other to be held on Thursday afternoon jointly 
with the American Society of Naturalists on “The 
Naturalist in America”). 

The American Association of Economic Entomolo- 
gists (Dec, 29-31) will present a program largely de- 
voted to problems related to the war. After a meeting 
of the Section of Agriculture on Tuesday morning, 
H. B. Weiss, president of the society, will deliver his 
presidential address on “Color Perception in Insects.” 
The Tuesday afternoon program will be a joint sym- 
posium with the Entomological Society of America on 
“Entomology and the War.” In the evening F. M. 
Carpenter- will deliver a public address on “The 
Earliest Insects” before a joint meeting of the society 
and the Entomological Society of America. 

On Wednesday morning the Section of Extension 
yriM l^ld a oonferenoe on the work of entomologists 


j 

in support of the U. S, Department of Agriculture's 
goals for the production of war supplies. At the same 
time the society will join the Biometrics Section of the 
American Statistical Association, the American Phyto- 
jmthological Society and the Entomological Society of 
America in a conference on “Reduced Dosages of 
Insecticides and Fungicides,” under the chairmanship 
of C. I. Bliss. In the afternoon the Teaching S<H;tion 
will hold a session, and a session will be held for the 
presentation of general papers. On Wednesday 
evening the two entomological societies will hold the 
annual entomologists' dinner. 

On Thursday morning the society will hold a general 
session, and its Section of Plant Quarantine and Pest 
Control will present a program of papers in its own 
field. In the afternoon the society will hold a business 
meeting, followed by a session for the presentation of 
general papers. 

The Committee on Coordination of Entomology with 
the War Effort appointed by the society for each of 
thirty- five important agricultural products will report 
informally on its work during 1942. 

The Entomological Society of America (Dec. 29- 
31) will hold eight sessions, three of which will be 
joint sessions with the American Association of Eco- 
nomic Entomologists, and the society will be a joint 
sponsor of the annual entomologists' dinner. The ses- 
sions for the presentation of general papers will be 
held on Tuesday morning, Wednesday morning and 
afternoon and Thursday morning and afternoon. 

The American Society of Parasitologists (Dec. 28- 
30) has scheduled its program in six sessions at which 
42 papers will be read by the authors, two presented 
only as demonstrations and 23 read by title. In ad- 
dition, the society is a joint sponsor with the Section 
on Medical Sciences (N), the National Malaria So- 
ciety, the American Society of Tropical Medicine and 
the New York Society of Tropical Medicine for two 
sessions on “Tropical Medicine.” 

On Monday afternoon the society will hold a ses- 
sion at which 11 technical papers will be presented. 
A session will be held on Tuesday morning at which 
7 papers will be presented, following which Henry E. 
Meleney, president of the society, will deliver his 
presidential address on “The Role of Parasitologists 
in World War II.” After the annual Parasitologists' 
Luncheon, the society will hold its annual business 
meeting. The afternoon program will consist of 
demonstrations and, by invitation, Eugene R. Kellers- 
berger will deliver, by invitation, an illustrated ad- 
dress on “African Sleeping Sickness.” 

On Wednesday the society will hold both morning 
and afternoon sessions at each of which 11 papers 
will*be presented. 

The Section on Botanical Sciences and Affiliefted 
Societies (Dec, 29-31), The section will hold a joint 
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$i&moti with the Botanical Society of America) the 
Amarioan Phytopathological Society^ the American 
Sooiefy of Plant Physiologiats, the American Society 
of Plant Taxonomists and the American Fern So- 
ciety at which G, M* Smith, retiring vice-president for 
the section, will deliver his address on ^^The Marine 
Algae of the Monterey Peninsula.’^ The address will 
be followed by a symposium of three papers on ^^ot- 
any and the War.” 

The Botanical Society of America (Dec, will 

hold sessions for the presentation of papers under tfae 
General, Paleobotanical, Physiological and Systematio 
sections of the society. A special program has been 
organised for Tuesday afternoon by the Cooperative 
Committee on Science Teaching on ^^High School Sci- 
ence and the War,” A joint symposium of the Physi- 
ological Section of the society, the American Society 
of Plant Physiologists and the American Society for 
Horticultural Science on ^^Some Aspects of Mineral 
Nutrition in Plants and in Animals” will be presented 
on Wednesday afternoon. On Wednesday evening 
John T. Buehholz, president of the society, will de- 
liver his retiring address at the annual dinner for all 
botanists. 

The American Phytopathological Society {Dec, 28- 
31) will hold four joint sessions and four sessions 
independently. 

The program for Monday afternoon consists of a 
conference, sponsored by the Committee on Coordina- 
tion in Cereal and Vegetable Seed Treatment Re- 
search, on seed treatment with reports on 1942 re- 
sults, under the chairmanship of M. B. Moore; and 
a discussion on the integration of seed treatment 
services with the war eifort in 1943, under the lead- 
ership of G. L. McNew. On Monday evening the 
society will hold a discussion on the importance and 
advisability of an adequate plant disease survey to 
protect vital economic crops, under the direction of 
the Plant Disease Survey Sub-Committee of the War 
Emergency Committee, J. G. Leach, chairman. 

On Tuesday morning there will be brief reports 
from the executive committee, subcommittees and re- 
gional committees of the society’s War Emergency 
Committee, followed by a discussion to assist the 
War Emergency Committee in determining future 
policies. The afternoon session will be devoted to a 
discussion of the question, ^^What Should bo our 
Major Plant Disease Control Objectives in 1943?” 

On Tuesday afternoon tlic society will join in the 
symposium of Section G on **Botany and the War.” 

On Wednesday morning the society will bold a joint 
session with the Biometrics Section of the American 
Statistical Association and the American Association 
of Economic Entomologists on “Reduced Dosages of 
Insecticides an^ Fungicides.” On Wednesday after- 
noon the Bomety will hold a joint settion with the 


Potato Association of America on potato diiieasea and 
their eontrol. 

On Thursday morning the society will hold a joint 
session with the American Association of Sconomio 
Entomologists for a program on “Pest Control — ^A 
New Science and its Supporting Sciences.” 

The American Spdety of Plant Phyaiologists (Dec. 
29-31) will hold joint sessions with the Physiological 
Section of the Botanical Society of America on all 
three days of its meeting, and will join other societies 
in the field of botany in the program on Tuesday 
afternoon a.t which the address of G. M. Smith, the 
retiring vice-president for Section G,^ will be deliv- 
ered. On Wednesday it will hold a joint session with 
the Physiological Section of the Botanical Society of 
America and the American Society for Horticultural 
Science in a symposium on “Some Aspects of Min- 
eral Nutrition in Plants and in Animals,” The an- 
nual Physiologists’ dinner will be held on Tuesday 
evening. 

The American Society of Naturalists {Dec, 30-31) 
will sponsor the Biologists’ Smoker on Tuesday eve- 
ning. In a joint session with the zoological and 
botanical societies, the society will hold a symposium 
on “The Naturalist in America” on Thursday after- 
noon. The Naturalists’ dinner will be hdd on Thurs- 
day evening. 

The Ecological Society of America {Dec, 29-31) 
will hold four joint sessions with other societies, seven 
sessions for the presentati6n of technical papers, two 
sessions for the transaction of business and a dinner. 
On Tuesday morning the society will hold two ses- 
sions, one on animal ecology and one on plant ecology. 
On Wednesday and Thursday mornings the society 
also will hold two sessions on the same subjects, and 
a session on Wednesday afternoon for discussion of 
ecological work in relation to war conditions. On 
Thursday afternoon the society will hold a joint sym- 
posium with the Biometrics Section of the American 
Statistical Association on “The Problem of Optimal 
Oatch,” under the ehairmanship of A. G. Huntsman, 
of the Fisheries Research Board of Canada. 

The Genetics Society of America (Dec, 29-31) 
will present one “Invitation Program,” join in tiiree 
GQrmposia with other societies, hold two sessions for 
the presentation of general papers and an evening ses- 
sion for an informal discussion of the oontribiitionS 
that genetics and geneticists may make in the preset 
emergency. The contributors to the invitation pro- 
gram indude Martha Lee Bozeman, H. J. ^duller, 
Elizabeth S. Russell and W, Lawson Russet}, 
old H., Smith, T. M. Sonnebom, L* 

Herschel Bomati, Curt Stem, aUd I'. S* 4^ 
J. W. Gowen. On Wed^est^ afternoon ^ : 

will join, with 
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t on **Inixi»molos^oiil Teohniques in Bio- pwo eymposia on subjects of gn^eat importance in the 

lo^eal Besearch/^ with the Biometrics Section of the fhistory of science. The title of the first, which will 

American Statistical Askociation in a symposium on jbe held on Wednesday morning, is “Freedom of 

the “Distribution of Gene Frequencies,” and with the (Thought and Science,” a symposium in oommemora- 

Ameriean Soei^ of Katuraliste in a symposium on |tion of the three hundredth anniversary of Galileo’s 
“The Naturalist in America.” jdeath* The participants in this symposium will be 

The AfMrieun Microscopical Society {Dec^ 28) will Henry Crew, on “Galileo, Pioneer in Physics”; George 

hold two business sessions on Monday, the executive Mi Santillana, on “Galileo, the Ancient”; and Chaun- 
oomtnit^e luncheon and the annual business meeting oey D. Leake, on “Contributions of Science to the 
in the aftemomi. ' jOonoept of Freedom.” 

The National Association of Biology Teachers (Dec* The title of the second symposium, which in a sense 
-85) will hold a luncheon on Monday and a session a companion to the first, is “Natural Philosophy,” 
for the presentation of papers on which Oscar Riddle, a prcjgram in commemoration of the three hundredth 
Jay B. Nash, E. Laurence Palmer and 0. E. Fink will azmiversiary of Newton’s birth. It will be presented 
appear. In addition, there will be motion picture on Wednescfjvv afternoon. The participants in it are 
demonstrations, by New York City high schools. Louis T. More, on '"Ne^wton’s Dualistic Philosophy of 

The Section on Anthropology, in cooperation with Nature”; George D. Birkhofi*, on “Newtonian and 
the American Association of Physical Anthropologists Other Forms of Gravitational Theory” ; a/?/l 
and with geneticists representing the Eugenics Con- C. Tolman, on “Physical Science and Philosophy.” 
ference, will hold sessions at which attention will be Dr. Tolman’s contribution is his retiring address as 
centered on two principal themes, the integration of vice-president of the association for the Section on 
anthropology with other biological and social sciences, Physics. 

and the possible contributions of anthropology to the In addition, the section and the History of Science 
present war and the future peace. At least twenty Society will hold a joint session on Thursday morning 
papers will be on the program, most of which are by for the presentation of the program : “Ethico-genesis,” 
authors from the New York area. retiring address of Chauncey D. Leake, vice-president 

The Section on Psychology (Dec* 29--80) will join for the section in 1940; “Infiuence of Medicine on the 
the Section on Education in a session at which past Development of Physical Science,” by Morris B. 
presidents of the association will deliver addresses on Cohen; and “Post-War Reconstruction,” by Joseph 
^^hat Should the Ordinary Citizen Know About My Mayer, vice-president for the section. 

Field!” and the two sections will hold a joint dinner The Section on Engineering (Dec* 30) will bold a 
on Wednesday evening. luncheon and two sessions for the presentation of 

The Section on Social and Economic Sciences (Dec* papers. The general subject of the Wednesday mom^ 
$0^1) will hold two sessions of three papers each ing session is “Aviation Medicine." The papers to 
on “The Placement of Scientific Personnel in the War be presented at this session are : “The Tilting Ballisto- 
Effort.” At the first session L. K* Prank, vice-presi- cardiograph : Apparatus for Recording the Thrust of 
dent of the association for the section, will deliver the Heart,” by Robert W. Wilkins, M.D., the Robert 
his retiring address on “National Resources of Scien- Dawson Evans Memorial, Boston ; “Development of 
tifio Personnel” It is expected that the British prac- Instruments for Test and Classification of Plight Per- 
tice in the placement of scientific persoxmel wUl be sonnel,” by E. Lodwig and J. Zaleski, Mobile Re- 
discussed by a speaker not yet announced. Leonard frigeration, Inc., New York; and “The Application of 
Canniohael will explain the scope and use of the Na- Engineering Principles to Clinical and Aviation Medi- 
tional Roster^ of Scientific and Specialized Personnel, cine,” by Alvan L. Barsch, M,D., Columbia University, 
and James 0. Babcock will discuss the work of the The general subject of the Wednesday afternoon sea- 
(/ivil Service Commission. lieutenant Colonel Ed- sion is “Dehydration of Foodstuffs.” The pape(rs to 
ward A. Fitzpatriak will discuss the deferment prac- be presented at this session are : “Theory of Processes,” 
tice with respect to scientific personnel under selective by H. J. Masson, New York University; “Applica- 
service. ' tion of Theory to Manufacture,” by Graham L. Mont- 

The Mifonometric Society (Dec* 29-^0) will hold gomery, associate editor, Food New York; 

itm seisions on the respective general subjects “Eco- and “Military and Civilian Practice,” by Captain 
nemde Tlkeory and Econometrics,” “Economic Statis- Robert P. Melaon, U. S. Qnarterxnaster Corps, Chicago, 
dcs,” “Applied Economics” and ^^oonomic life and At luncheon on Wednesday, Willis B. Woolrich, 
^preciati^.” vice-p!^deDt of the association for the section and 

de;^ of engineering, the University of Texas, wiU 
deBoer his retiring address on “The Romance and 
^ W and aitrcmc^ fing^neerte of Food Preservation.” 



486 scmncs VoL. »e, No. mo 


Section on Medical Sciences (Dec, ^5-^0). The 
Monday morning session will bo devoted to the 
presentation of a series of papers on various subjects^ 
the contributors being Alexander Ilollaender and 
Jesse P. Grecnstein, National Institute of Health; 
Robert J. Fitzgerald and W, Harry Feinstone, Ameri* 
can Cyananiid Company ; W. Harry Feinstone^ 
Richard H, FoJlis, Jr., Roger D. Williams and John 
F. Kennedy, American Cyananiid Company; W. F. 
Wells and M. W. Wells, University of Pennsylvania; 
Milton I^evine and David State, Cook County Hospi- 
tal, Chicago; Trigant Burrow and Hans Syz, th^ 
Lifwynn Fotmdation, New York; and Albert Claude, 
The Rockefeller Institute for Medical Research, New 
York. 

The program for the Monday afternoon session is a 
symposium on ^^Carbohydrate Metabolism,” which will 
he presented under the joint sponsorship of the section 
and the New York Section of the Society for Experi- 
mental Biology and Medicine. The program consists 
of six papers by D. E. Green (chairman), College of 
Physicians and Surgeons, Columbia University; S. 
Ochoa, New York University College of Medicine; 
W. C. Stadie, the School of Medicine, the University of 
Pennsylvania; W. W. Westerfleld, Harvard University 
Medical School; K, A. C. Elliott, the Institute of the 
Pennsylvania Hospital, Philadelphia ; R. F. Furchgott 
and E. Shorr, Cornell University Medical College, New 
York; and E. A. Evans, Jr., Birgit Vennesland and 
Louis Slotin, The University of Chicago. 

The Section on Medicine, the American Society of 
Parasitologists, the National Malaria Society, the 
American Society of Tropical Medicine and the New 
York Society of Tropical Medicine are joint sponsors 
of two sessions on “Tropical Medicine.” At the first 
(on Tuesday morning) session papers will be pre- 
sented by Colonel J. S. Simmons, Office of the Sur- 
geon General, the War Department; Colonel Richard 
P. Strong, Army Medical School, Washington; Lieu- 
tenant Colonel Thomas T. Mackie, Army Medical 
School, Washington; and Alan Gregg, M.D., the 
Rockefeller Foundation, New York. At the close of 
this program Arthur II. Compton, president of the 
association, will present the fifth Theobald Smith 
Award. 

, At the Tuesday afternoon session on “Tropical 
Medicine” papers will be presented by Colonel George 
R. Callander, Army Medical Center, Washington; 
Malcolm H. Soule, University of Michigan, Ann 
Arbor; Lowell T. Coggeshall, Institute of Public 
Health, University of Michigan, Ann Arbor; and 
Wilbur A. Sawyer, Rockefeller Foundation, Inter- 
national Health Division, New York. After the com- 
pletion of this program. Dr. Wade W. Oliver, vice- 
president of the association for the Section on Medical 
Sciences, the Long Island College of Jdedicine, will 


deliver his retiring address on “The Man Who Lived 
for Tomorrow.” 

On Tuesday evening the section will join with the 
New York Society of Tropical Medicine at its Theobald 
Smith Lecture, which will be delivered by M. Ruiz 
Castaneda, M.D., Hospital General, Dopartaraento de 
Investigacioues Medicas, Mexico, D. F. 

The final session of the Section on Medical Sciences 
will be held on Wednesday morning for the presenta- 
tion of papers on a variety of subjects. Those con- 
tributing papers include C. C. Macklin, University of 
Western Qntario, London, Ontario; W. S. Hartroft, 
University of Western Ontario; Miles .Atkinson, New 
York Hospital; Jesse P. Greenstein, National Cancer 
Institute, Bethesda, Md.; Ben Karpman, St. Eliza-, 
betli^s Hospital, Washington; Harry Eagle, The Johns 
Hopkins Hospital, Baltimore; and E. C. Rosenow, 
The Mayo Foundation, Rochester, Minn. 

U, S, Public Health Service (Dec, 28-30) sponsors 
a symposium on “Drug Intoxication and Drug Addic- 
tion,” which will be presented at six sessions to be 
held on Monday, Tuesday and Wednesday. 

The Monday morning session will consist of five 
papers on various subjects under the general head 
“Barbiturates, Bromides and Chloral.” The con- 
tributors include Theodore Koppanyi, R. P. Berwick, 
Frank Curran, Max Levin and Lawrence D. Thomp- 
son. The Monday afternoon program is on the 
general subject, “Cocaine, Marihuana and Peyote,” to 
which contributions will be made by A. T. DuMez, 
George B. Wallace, Dudley D. Shoenfeld, Karl M. 
Bowman and Samuel Allen tuck, and John Collier. 

The remaining four sessions will all bo devoted to 
“The Opiates.” The contributors to the Tuesday 
morning session will be: Bertil Renborg, L 3 rndon F. 
Small, George W. Merck, Nathan B. Eddy, Fred W. 
Oberst and Erwin G. Gross, and Howard L. Andrews. 
This program relates primarily to the opium problem 
and opium drugs. The contributors to the afternoon 
program, which relates to drug addiction and physi- 
ological effects, are S. D. S. Spragg, Maurice H. 
Seevers, E. G. Williams, R. R. Brown, H. L. Andrews, 
Robert C. Batterman and C. K. Himmelsbach, F. W. 
Oberst and Wendell A. Preston, 

On Wednesday the papers in the morning program 
concern primarily the drug addict. Contributors to 
this session will be R. R. Brown, D. C. Cameron, M. A. 
Diamond, Robert P. Knight, Robert H. Felix, Michael 
J. Pescor and J. D. Reichard. The final session on 
Wednesday afternoon will be concerned with the legal 
and administrative aspects of tlie prevention and con- 
trol of drug addiction. The first four contributors to 
this session will be H. L. Anslinger, Herbert O 4 
Calvery, Morris Ploscowe and Walter K, tJrich. 

The symposium will dose with a public meeting at 
4 oVloek on Wednesday afternoon at wbidi Dr; 
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Thomas Parran, Surgoon General, U. S. Public Health 
Service, will introduce Dr. Lawrence Kolb, Assistant 
Surgeon General, Division of Mental Hygiene, U. S. 
Public Health Service, who will deliver an address on 
‘^Drug Addiction as a Public Health Problem.” 

The Section on Agriculture {Dec. 30) and the Amer- 
ican Society for Horticultural Science will present n 
joint symposium of five papers on “Nutrition” as fol- 
lows: “Nutritional Requirements of Animals. Some 
Deficiencies Coming through Soils and Crops,” L. A. 
Maynard, Cornell University; “Nutritional Require- 
ments of Man. Vitamins — the More Recent Develop- 
ments,” C. A, Elvehjem, the University of Wisconisn; 
“Field Crop Production for Efficient Feeding (re- 
tiring vice-president's address), Richard Bradfield, 
Cornell University; “Fruit and Vegetable Production 
for Efficient Food,” J. R. Magness, U. S. Bureau of 
Plant Industry, Beltsville, Md.; and ^‘Utilization of 
Poods in the Human Diet,” Lydia Roberts, The Uni- 
versity of Chicago. 

The American Society for Horticultural Science 
{Dec. 29-30) will hold sectional sessions for the pres- 
entation of papers on Tuesday morning and afternoon, 
and in the afternoon the Section on Vegetable Crops 
will hold a joint session with the Potato Association of 
America. On Tuesday evening the society will hold 
round table discussions on “varieties, nomenclature, 
fertilizers and extension methods” and a joint session 
with the Biometrics Section of the American Statistical 
Association. 

On Wednesday morning the society will hold a joint 
session with the Section on Agriculture for the pres- 
entation of a symposium on “Nutrition”; and in the 
afternoon a joint symposium with the Physiological 
Section of the Botanical Society of America and the 
American Society of Plant Physiologists on “Some 
Aapects of Mineral Nutrition in Plants and in Ani- 
mals.” On Wednesday evening it will hold its annual 
banquet and social evening, at which Dr. J. C. Miller, 
president of the society, will deliver his retiring 
address* 

The Section on Education {Dec. 29-30) will meet 
jointly on Tuesday and Wednesday with the Section 
on Psychology for a series of addresses by past presi- 
dents of the association on “What Should the Ordi- 
nary Citizen Know About My Field?” Societies 
which will join in at least a part of this program 
include the American Association of Physics Teachers, 
the .American Science Teachers Association and the 
Cooperative Committee on Science Teaching. 

On Wednesday evening the section and the Section 
on Psychology will hold their annual joint dinner at 
whidk Dr* Harold Clark, vice-president for the Sec- 
tion on Education, will deliver his retiring address on 
“SrienMc Experiments in Social Sciences.” The rc- 
e^i unfiiiudy death of Dr* Edmund S. Conklin, vice- 


president of the association for the Section on Psy- 
chology, will deprive the dinner of a second vice- 
presidential address. 

The Society of the Sigma Xi (Dec. 28-29) will hold 
meetings of its executive committee on Monday eve- 
ning and Tuesday morning, and its forty-third annuo! 
convention on Tuesday at 3 ; 00 p.m. On Tuesday 
evening the twenty-first annual Sigma Xi lecture 
under the joint auspices of the association and the 
society will be delivered by Dean John T. Tate, the 
University of Minnesota, on “Scientists in War and 
Peace.” 

The United Chapters of Phi Beta Kappa {Deo. 30). 
On Wednesday evening the eighth annual lecture un- 
der the joint auspices of the association and the so- 
ciety will be delivered by the Honorable Dr. Hu Shih, 
formerly Ambassador from the Chinese Government 
to the United States, on a subject to be announced. 

The American Science Teachers Association {Dee. 
30) will hold a session on Wednesday morning for the 
presentation of a program on “Science Teaching in 
War Time,” which will be featured by an address by 
M. M. Peake, chief, Pre-Induction Training Section 
of the War Department, on “Science Teaching in 
Wartime as Related to Pre-Induction Training,” and 
by an address by Brigadier General Lewis B. Her- 
shey, director, Selective Service System, on “Science 
Instruction at all Levels in Relation to the War.” 
Other papers will be presented by Ralph E. Horton 
and Arthur Rose. 

The society will hold a luncheon on Tuesday after- 
noon and an afternoon session on “Curricular Prob- 
lems,” in which Warren W. Knox, Roy W. Hatch, 
Walter Tburber, Philip G. Johnson and Benjamin 
Harrow will participate. 

Gamma Alpha Graduate Scientific Fraternity {Dee. 
29) will hold a meeting of its executive board on 
Tuesday afternoon and a “convention breakfast” on 
Wednesday morning. 

Sigma Delta Epsilon Graduate Women^s Scientifia 
Fraternity {Dec. 28-30) will hold a meeting of its 
“national council” on Monday morning and Wednes- 
day afternoon; its national convention, at breakfast 
on Wednesday; and its annual luncheon for all wo- 
men in science, on Tuesday noon. 

The American Association of Scientific Workers 
{Dee. 29-30) will hold four sessions for the presenta- 
tion of papers. The general subject for discussion 
at tlie first session, to be held on Tuesday morning, 
is “Scientific Research in the War Effort,” under the 
chairmanship of Kirtley F. Mather, president of the 
society. Among the papers presented at this session 
will be two on “Science in Military and Naval Prob- 
lems” by Colonel Alden H. Waitt and Dean J. W*. 
Barker. “Medicine in the Armed Forces and on the 



is th« title of a paper that will be pre- 
a^ted by Dr. Morris Fishbein. On Tuesday evening 
a session wiU be held on the general subject “War 
Sdenoe in the United Nations.’’ 

Two sessions will be held on Wednesday, the morn- 
ing session on “Science in the War of Production/' 
under the ehairmanship of Ralph W. Gerard. Papers 
will be presented on “Effective Use of Productive 
Manpower/’ ‘'Effective Use of the Industrial Ma- 
chine/’ “Supplies” and “Food.” The general subject 
of the afternoon session is “Morale and Propaganda/’ 
under which papers will be included on “Potentiali- 
ties of Psychiatry,” “Psychological Warfare/’ “Prac- 
tical Morale Building/’ “The Role of the Press in the 
Social Function of Science” and “Education under 
Total War.” 

The Cooperative Committee on Science Teaching 
(Dec. 29) will present a program on “High School 


Science and the Manpower Problem.” Amoug ^ 
subjects that will be diaeussed are “Where Bo We 
Standf,” by Robert J. Havighurst; “What Can Biol- 
ogy Teachers Do to Meet Manpower Keedst/^ by 
Oscar Riddle; “What Can Mathematics Teachers Do 
to Meet Manpower Needs t/’ by Raleigh Schorling; 
and “What Can Physical Science Teachers Do to Meet 
Manpower Needs!/’ by Karl Lark-Horovits. 

The American Biological Society (Dec. 29) has 
scheduled its annual meeting for Tuesday at 5 : 15 p.x. 

The New York State Science Teachers Aeeociation 
(Dec. 30) will meet on Wednesday with New York 
City teachers working on education problems of the 
Army and Navy to consider what can be done to make 
existing science courses more effective under present- 
day war conditions and what new science courses 
should be taught. Other sessions will be held on 
Monday and Tuesday. 
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SCIENTIFIC EVENTS 


DEATHS AND MEMORIALS 

Dr. Charles Schuohbrt, emeritus professor of 
paleontology and historical geology of Tale University, 
curator of the geological collections of the Peabody 
Museum, died on November 20 at the age of eighty- 
four years. 

Db. Henry Gordon Gale, professor of physics and 
dean emeritus of the Division of Physical Sciences of 
the University of Chicago, died on November 16 at 
the age of sixty-eight years, 

Db. 0. M. Ball, professor emeritus of biology and 
curator of the museum of the Agricultural and Me- 
chanical College of Texas, died on November 11 at the 
age of seventy-four years. He had been with the col- 
lege since 1903, retiring as head of the department of 
biology to become curator of the museum in 1937. 

Db. Tracy Gillette, associate geologist of the Illi- 
nois State Geological Survey, died on November 9 
at the age of thirty-seven years. Before joining 
the staff of the Illinois Survey he was assistant to 
the diief geologist of the Consolidated Oil Corpora- 
tion of New York City and chief geologist of the 
Venezuelan Petroleum Company, a subsidiary. 

Dr. J. N. Collie, P.R.S.,* emeritus professor of 
organic chemistry at University College, London, died 
on November 1 at the age of eighty-three years* 

Db. K. N. Moss, professor of mining at Birming- 
ham University and dean of the faculty of science, died 
on October 20 at the age of fifty-one years. 

The Physical Society, London, has founded a 
biennial Rutherford Memorial Lecture. The first 
lecture was delivered on November 6 by Professor 


H. R. Robinson, professor of physios in the University 
of London (Queen Mary College), in the lecture 
theater of the Science Museum. He spoke on Ruther- 
ford’s Ufe and work up to the end of the Manchester 
period. 

WAR EMERGENCY COURSES IN THE 
UNIVERSITY 

The Yale School of Medicine, in order to help to 
meet the need for physicians of the armed forces, is 
now prepared to admit students who have completed 
two years of approved pre-medical college work in 
recognized institutions. The cut in preparation is 
effective with the class whidi will enter on December 
31, 1943. This action has been taken on the recom- 
mendation of the Association of .American Medical 
Colleges that member colleges revise their admission 
requirements for the duration of the war. A detailed 
schedule outlining the prescribed course for admission 
under the new requir^nts will be issued soon* Ap- 
idications for admission to the SehbOi of Mediisine may 
be made at any time, but acceptance under ihe wartime 
provision will be deferred until after April 5. Upon 
presentation of certification frcnn the dean, accepted 
students may then make application for provisional 
commissions in the Medical Administrative Corps, U. 
S. Army, or the Naval Reserve Corps. Since 1923 
three years of college woxk have constituted the mini- 
mum requirement for admission to ^ sriuml, ibe 
jorily ot students haying beid bachelor’s depees. 

SnvENmN U. S. Army medical offbers 
giv<m a sperial eoum ia IsboEatoty 
methods in the IMieid Seh^ df 
Miehigan. Tim In 
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mudxa^s to the imi- 
tiseeiiy foor 12-^week inettoetion perioda* The drgt 
frotip will eomplete the eourse on Deeember 19, and 
a aeeond dasB, which will oonsiet of twenty nseven army 
jd^ciane, win arrive at Uie university on January 4. 
Nu date has been set for the arrival of the third 
group. Or. Howard B. Lewis, chairman of the de- 
partment of biological chemistry and director of the 
Oollege of Pharmacy, is the coordinator in charge of 
a stajS of eight university professors. The extensive 
course provides the army physicians with the latest 
developments in laboratory training and methods, and 
is designed to develop the oMcers into ^ ^one-man lab- 
oratories” so that they can perform any ordinary type 
of laboratory procedure if they are established at 
some isolated Army post. The officers now in train- 
ing spend forty-four hours each week in university 
classrooms and laboratories. All of them hold com- 
missions as first lieutenants or higher and all are col- 
lege graduates with medical degrees who have been 
stationed at Army hospitals and medical centers 
throughout the country. 

SiXTT coUege professors and high-school teachers, 
some of them chairmen of departments and most of 
them holders of the degree of doctor of philosophy, 
have returned to New York University as freshmen. 
They are specialists in such cultural subjects as En- 
glish, history, philosophy, education and foreign lan- 
guages. They are taking intensive courses in physics 
and in mathematics to meet the impending wartime 
need for teachers of those studies. The course in 
physics will cover mechanics, heat, electricity, light 
and sound. During the twenty-week term, the stu- 
dents will assist in regular laboratory sessions in addi- 
tion to attending lectures, demonstrations and labora- 
tory classes. The course is sponsored by the U. S. 
Office of Education, under its war-training program 
in engmeering, science and management and is ad- 
nnnietered by the War Training Office of-the Collie 
of Engineering at University Heights, N. Y. 

TlBAOHXKa and research in metallurgy will be under- 
taken by the University of Bochester in collaboration 
with industrial firms that have provided $100,000 in 
oadi and equipment to assist in providing 5,000 
trained men in metallurgy needed in the war in- 

MBTffiOltOLOOXCAL OFFXCBH8 IN THE 
iUlMy AIR FORCES 

lEasr with highHSchool diplomas or ihdr equivalent 
and aophmnores have been made 
laadingto oonuuteions as meteoro- 

f or gri^uatss (ur 

r.f ' ■ednaatinu vdtt begin on^'Esibrifeisiv 


1 and will require about twenty months. The college 
students will begin their course on March 1 and graduh 
ate in about fifteen months. Both groups will be paid 
while in training and will receive free uniforms, board, 
room and tuition. 

A call for- immediate applications for the courses 
has been issued by Dr. Carl G. Eossby, of the Univer- 
sity of Chicago, chairman of the University Meteoro- 
logical Committee and spokesman for the five univer- 
sities giving professional meteorological training for 
the Armed Forces. Applications should be sent to the 
University Meteorological Committee, care of the 
University of Chicago. 

High-school graduates will be given twelve months 
of pre-meteorological training, equivalent to two years 
of collie mathematics and science. CoUege freshmen 
and sophomores wiU receive six months of preliminary 
training, equivalent to the regular second-year course 
of college mathematics and science. Both groups will 
be paid $50 a month plus $2.35 a day for rations 
and quarters. 

After satisfactory completion of the preliminary 
work, the men wUl become Army Aviation Cadets, 
with a salary of $76 a month. They then will begin 
eight months of advanced training, aqd after com- 
pleting this work wiU be eligible for commissions at 
second lieutenants in the Army Air Forces. 

Academic credit toward coUege degrees is granted 
for the advanced work and credit for the pre-meteoro- 
logieal training is now under consideration, so that the 
prospective meteorologist is working also for a post- 
war coUege degree. To be eligible for the training, a 
student must have completed a high-school course of 
study in trigonometry, analytic geometry and coUege 
algebra. He also must be a citizen between eighteen 
and thirty years of age and be able to meet the physical 
standards of the Army Officers Reserve Corps. 

The advanced professional meteorological training 
is given under the auspices of the University Meteoro- 
logical Committee at the University of Chicago, the 
University of CaUfornia (Los Angeles), the California 
Institute of Technology, the Massachusetts Institute 
of Technology and New York University. The pre- 
meteorological trainiz^ will be given at selected in- 
stitutions in aU parts of the country. 

There are stiU a few openings left for properly 
qualified students who wish to enter directly into l^e 
pr<^eeaion8l meteorological courses tfiat will be^ on 
January 4. AU inquiries should be addressed to the 
University Meteorological Committee, care of the 
University of Chicago, 

CHARLES L. MAYER AWARDS OF THE 
NATIONAL SCIENCE FUND 

Tw eatabliifiiment of two prizes of the value of 
to be known as the Charles L. Mayer Awa^, 
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which will be presented in 1942 and 1943 ”for out- 
standing contributions to our knowledge of factors 
affecting the growth of animal cells with particular 
reference to human cancer,” has been announced by 
Dr, William J. Robbins, chairman of the National 
Science Fund of the National Academy of Sciences. 
According to his statement, this is 

a new type of prize for advancement of fundamental 
scientific research administered under a new type of 
philanthropic foundation. One prize of $2,000 will be 
awarded for a contribution published in 1942 or sub- 
mitted in manuscript to the National Science Fund, and a 
similar prize in 1943. The Charles L. Mayer Awards 
are a new type of award in that they will be given to 
further the scientific work of the recipient. They are not 
only rewards for past accomplishments, but are also de- 
signed to increase the opportunities of those with ex- 
ceptional abilities to carry on further research. 

One of the major purposes of the fund is to assist 
donors to increase scientific dividends from their gifts. 
To assist the National Science Fund in effective admin- 
istration of the awards, a special advisory committoe 
has been appointed consisting of Dr. R. R. Williams, 
chemical director of the Bell Telephone Laboratories; 
Dr. Alan Gregg, director for the medical sciences of 
the Rockefeller Foundation ; Dr. George H. Whipple, 
dean of the School of Medicine and Dentistry of the 
University of Rochester; and Dr. Elihu Root, Jr., as 
the lay member. Dr. Robbins stated that the com- 
mittee is interested primarily in fundamental studies 
on the factors influencing growth of animal cells 
rather than applications to any particular aspect of 
normal or abnormal growth. 

Applications based on such studies may develop in 
the future, but at present more knowledge is needed 
of the essentials concerned. However, cancer cures 
and cancer preventive measures can be evaluated 
only after years of observation and experiment, and 
reports of empirical success in the treatment of human 
cancer will not be eligible for the awards. The Mayer 
awards apply to the whole field of animal cell growth 
and the Advisory Committee of the National Science 
Fund offices, 515 Madison Avenue, New York City, 
will welcome suggestions as to outstanding published 
contributions and manuscripts of 1942 on any phase of 
this subject, 

THE NATIONAL FOUNDATION FOR 
INFANTILE PARALYSIS 

Basil O’Connor, president of The National Foun- 
dation for Infantile Paralysis, has announced that 
President Roosevelt has authorixed the celebration of 
his birthday in January, 1943, for the annual fund- 
raising drive in the fight against infantile paralysis. 

Mr. O’Connor states that the demands of the Na- 


tional Foundation, which now has chapters covering 
2,900 counties of the United States, become greater 
each year and the amount which it spends for reaearidi 
constantly increases. For the fiscal year ended on 
September 30, the National Foundation made grants 
and appropriations amounting to $1,152,191, which, 
except for the year 1942, exceeds the amount the Na- 
tional Foundation has received in any one year as a 
result of the nationwide celebrations. The increased 
need for funds is due to the fact that the existence of 
the National Foundation has stimulated additional re- 
search in important fields that otherwise could not 
have been explored. He believed that it would be a 
great mistake to permit a lapse in the work which the 
President had sponsored and which had been going on 
intensively for ten years. 

In bis reply authorizing the celebration of his birth- 
day, the President said; "I feel as you do — that any 
interruption in this work would be extremely inad- 
rtsable unless absolutely necessary. Until it is defi- 
nitely known how to prevent a disease from occurring 
or how to prevent it from spreading, the threat of that 
disease — if it is epidemic — ^is one of our greatest 
dangers, even though the actual number of oases at 
any given time may be relatively small. As long as 
there are some cases the danger exists.” 

The President, concluded, “I feel strongly, therefore, 
that the work of the National Foundation must be 
continued and I am happy to have it use my birthday 
in its 1943 fund-raising drive.” 

THE NUTRITION FOUNDATION 

The sum of $1,100,900 to support a five-year pro- 
gram of basic research in the science of nutrition has 
been oontributed by a group of food and closely re- 
lated manufacturers, according to a statement made 
by George A. Sloan, president of the Nutrition Foun- 
dation, following the meeting on November 12 of the 
Board of Trustees held in Chicago. 

Allocation of these funds for basic research in lead- 
ing universities throughout the United States was 
discussed by the board. Additional grants-in-aid, 
amounting to $46,000, were appropriated; in all 
fifty-four grants were made this year to thirty- 
three colleges, universities and medical centers. The 
institutions receiving grants were Northwestern Uni- 
versity, the Universities of Illinois, Notre Dame, Wis- 
consin, Virginia, Arkansas, Stanford, Rochester, Cali- 
fornia, Southern California and Cornell, Harvard 
University Medical School, Alabama Polytechnic In- 
stitute, Mt. Sinai Hospital, N. Y. Post-Graduate Hos- 
pital and Memorial Hospital. Previous grants made 
this, year to mid-western institutions included the 
University of Chicago, the University of HUnois, the 
University of Minnesota, Purdue Universitar, Wayne 
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University, the University of Wisconsin, Northwestern 
University and the Children’s Fund of Michigan. 

Illustrative of the type of studies being supported 
by the foundation under the direction of the director, 
Dr. Charles Glen King, and a distinguished Scientific 
Advisory Committee, are the following; Isolation of 
unstable food factors, protein utilization during par- 
tial starvation, utilization and distribution of radio- 
active iron, protection of the teeth afforded by specific 
nutrients, liver synthesis of blood proteins, nutritive 
protection against infection, the relation of vitamin A 
to muscle metabolism, nutritive value of low-cost vege- 
tables, minimum vitamin needs of adults, metabolic 
balances in diabetes, nutritive protection of the blood 
vessels and the nutrients in cows’ milk under specific 
conditions. 

The program made possible by the food industry 
represents the greatest nation-wide contribution to 
basic research and education that any industry has 


made in the history of America, according to Dr. King. 
He believes that the work of the foundation "will mean 
much in terms of better public health and an improved 
food supply in the United States and Canada.” He 
pointed out that "significant results to did in the war 
effort are already arising from research grants ap- 
proved this spring.” 

The election was announced of Safeway Stores, Inc., 
Oakland, Calif., and the American Sugar Befining 
Company, New York, N. Y., as founder members of 
the foundation, and the election os sustaining members 
of Gerber Products Company, Fremont, Mich. ; Golden 
State Company, Ltd., San Francisco; Chr. Hansen’s 
Laboratory, Inc., Little Falls, N. Y.; McCormick and 
Company, Baltimore; Minnesota Valley Canning Com- 
pany, Le Sueur, and the Drackett Company, Cincin- 
nati, Ohio. It was further announced that the Great 
Atlantic and Pacific Tea Company had made a sub- 
stantial donation to the foundation. 


SCIENTIFIC NOTES AND NEWS 


The Penrose Medal of the Geological Society of 
America for 1942 has been awarded to Professor C. K. 
Leith, of the University of Wisconsin. The medal will 
be presented in New York at the Christmas meeting, 
which was originally to have been held in Ottawa, 
Canada. 

The Anthony F. Lucas Gold Medal of the American 
Institute of Mining Engineers has been awarded to 
John Robert Suman, vice-president of the Humble 
Oil and Refining Company, Houston, Texas, a past 
president of the institute. The medal is in recognition 
of "distinguished achievement in improving the tech- 
nique and practice of finding or producing petroleum.” 

Da. Conrad Arnold Elvehjkm, professor of agri- 
cultural chemistry at the University of Wisconsin, 
was presented on November 19 with the eighth annual 
award of distinction of the Grocery Manufacturers 
of America at the annual meeting of the organization, 
which was held in New York City. 

Db. Peter Kapitza, director of the Leningrad 
Physical Research Institute, was ofteially presented on 
October 27 with the Faraday Medal of the British 
Association of Electrical Engmeers. 

Honorart membership in the Royal Agricultural 
Society of England, with the gold medal of the society, 
has b^ awarded to Sir George Courthope, M.P, 

pR. Hbnev a. PiLSBRT, curator of mollusks and 
other invertebratea at tiie Academy of Natural Sci- 
ences of Philadelphia, will observe his eightieth birth- 
day on December 8. Dr. Pikbry has been a member 

the academy for fifty-five years* 


At the recent Chicago meeting of the American 
Association of Land- Grant Colleges and Universities, 
Dr. E. E. Day, president of Cornell University, was 
reelected president, and Dr. C. B. Hutchison, dean of 
the University of California College of Agriculture, 
was reelected vice-president. 

Dr. C. Judson Herrick, professor of zoology at 
the University of Chicago, was honored with the first 
membership in the recently established Denison Uni- 
versity Research Foundation. Dr. Herrick was for- 
merly head of the department of zoology at Denison 
University. The foundation has a fund immediately 
available for an undergraduate student or a faculty 
member desirous of carrying out a significant study in 
the field of arts or sciences. The treasurer of the 
fund is Dr. Millard Brelsford, GranviUe, Ohio, to 
whom applications for grants should be made. 

Professor C. H. Mathewson, chairman of the 
department of metallurgy of Yale University, has 
been elected president of the American Institute of 
Mining and Metallurgical Engineers. He will take 
office at the annual meeting in New York in February, 
1943. Erie V. Daveler, vice-president of the Ut^ 
Copper Company, and Harvey S. Mudd, consulting 
engineer, of Los Angeles, were elected vice-presidents. 

At the fifteenth annual meeting of the Central So- 
ciety for Clinical Research beld at the Brake Hotel 
in Chicago on November 6 and 7, officers were elected 
as follows: President,. Dr. John Walker Moore, Louis- 
villej Ky. ; Vice-president, Dr. Cecil J. Watson, Min- 
neapolis, and Secretary-Treasurer, Dr. Carl V. Moore, 
St. Louis. 





Or, Suobns L. OpiS; since 1941 emeritos professor 
of pathology of Cornell University Medical College^ 
has returned to the active direction of the department 
durmg the absence of Dr. William Dock^ who has been 
commissioned a major in the army. Since his retire- 
ment Dr. Opie has been carrying on research work at 
the Bookefeller Institute for Medical Eeseareb. This 
work he is planning to continue. 

Dr, John M. FiiKTOHBR, until his retirement four 
years ago professor of psychology and head of the 
department of the Tulane University of Louisiana^ 
has been recalled to the imiversity to take the place 
of a member of the faculty who has joined the Army, 

Dr. Jran Alonzo Curran was installed on Novem- 
ber 19 as president of the Long Island College of 
Medicine to dll the vacancy caused by the resignation 
of Dr. Frank L. Babbott. 

Dr. William F. Windlk, professor of microscopic 
anatomy at the Medical School of Northwestern Uni- 
versity;, has been appointed professor of neurology 
and difector of the Neurologic Institute to succeed the 
late Dr. Stephen W. Eanson. Dr. Horace W. Magotm, 
associate prof^sor of neuroanatomy, has been pro- 
moted to the professorship of microscopic anat<M]!iy4i;i^ 
succeed Dr. Windle; Dr. Barry JT Anson to a pro- 
fessorship of anatomy and Dr. Paul B. Magnuson to a 
professorship of bone and joint surgery. He also 
becomes chairman of the department. 

Dr. Louis L. Rusorr, of the Florida Agricultural 
Experiment Station, has been appointed associate 
dairy nutritionist at the Louisiana State University. 

Dr. Normand L. Hobbr, professor of anatomy and 
director of the anatomical laboratories of Western Re- 
serve University School of Medicine, has been ap- 
pointed visiting professor of neuroanatomy at the 
School of Medicine of the University of Southern Cali- 
fornia. He will be in residence in Los Angeles until 
February 1, 1943. While there he will conduct the 
course in human neurology and will give several special 
lectures in southern California. 

Dr. Thomas Barbour, director of the Museum of 
Comparative Zoology of Harvard University, has been 
appointed a member of the Advisory Committee on 
Inter- American Cooperation in Agrictdtural Education 
of the U. 8. D^ortment of State. 

Sir Lawbkkob Bbaqo and Lord Normand have been 
appointed members of the British Standing Commis- 
sion on Museums and Galleries. 

De. H. R. Dean, master of Trinity Hall, Cambridge, 
has been elected the r^resentative of the university 
on the General Medical Coun^ ^ , 


Dr. W. E. Humb has been nominated by the British 
College of Physicians as Harveian Orator for 1943 
and Dr. J. W. Brown as Bradshaw Lecturer. Dr. A. 
H. Gale has been appointed Milroy Lecturer. 

Dr. W. V. MAYNBORn, of the Royal Institution, 
London, gave a Friday evening discourse on Novem- 
ber 6. Ho spoke on the measurement of radiation 
for medical purposes. On December 18, Professor 
J. W. Munro will discuss the place of researdi in 
the control of injurious insects. 

According to the Journal of the American Medical 
Association, the annual lecture sponsored by the Xau 
chapter of Nu Sigma Nn at Cornell University Med- 
ical College will henceforth be known as the Walter 
L. Niles Memorial Lecture in honor of the late Dr. 
Niles, who at the time of his death on December 22, 
1941, was acting dean of Cornell University Medical 
College. Dr. Irvine H, Page, director of the Lilly 
Laboratory for Clinical Research, Indianapolis City 
Hospital, gave this year’s lecture on October 20. He 
spoke on “The Modem Concept of Hypertension.” 

Dr. Gbobob C. Vaillant, director of the University 
Museum, Philadelphia, gave, on October 30, an ad- 
dress entitled “Indian Society in Ancient Mexico” at 
the Cranbrook Institute of Science. 

Thb fourth annual Barnard Hospital Lecture was 
delivered on November 17 by Dr. Peyton Rous, of the 
Rockefeller Institute, in the auditorium of the St, 
Louis Medical Society. His subject was “The Nearer 
Causes of Cancer.” 

Thb annual winter meeting of the American Astro- 
nomical Society will be held from December 28 to SO 
at the Dearborn Observatory of Northwestern Uni- 
versity. 

Bboausb of war conditions, the annual dinner of 
the New York Academy of Sciences and Affiliated So- 
cieties will not be held this year. The annual meet- 
ly tor the election of officers, the election of f ellowa, 
the presentation of reports and the transaction of 
other business will be held in the American Museum 
of Natural History at 8 :00 n.ic. on December 18. The 
meeting will be followed by a program, of which a 
special notice will be sent to the members. 

Thb Council on Dental Bdoeation of AmerieaU 
Dental Assoeiation is imw engaged in examining, for 
the purpose of dassifieatioii, the thtrty-imie dental 
schools of the United States. Dr. Harlan HnmeET hi 
tile executive secretary of the eouncil. 

Thb late Sir Joseph lanmar, F-RJv^ 
to the Univeniity of Camhridg4 Id 
to providing medical and luiriidtmcis % ^ 

membm'of tbe-ittihm 
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gmit» of more thaa $S,000 have been re- 
etived by Stmif ord University in support of work in 
hroptcai diseases* These include $4,000 from the 
Josiah Many, Jr*, Foundation, $850 from the Carnegie 
Corporation of New York, $400 from the National 
Aeademy of Soienees, and $200 from the May Esther 
Bedford Fund, Inc., of Connecticut, Other subscrib- 
ers are the Higher Studies Fund at Oxford, the Brit- 
ish Association for the Advancement of Science, the 
BUa Bachs Plots Foundation and the Viking Fund. 
£. P. Mumford, research associate at the university, 
is in dbarge of an investigation of the geographical 
distribution of insects and other disease carriers and 
of the parasites of man in relation to the war and its 
aftermath. The study is being made with special 
emphasis on the Pacific islands. 

The regents of the University of Texas •have agreed 
to take over the Texas Dental College. A one hun- 
dred tbirty-four^acre site for the new medical center 
will be provided by the M, D. Anderson Foundation 
of Houston with funds for a dental building. The 
final arrangements are subject to authorization by the 
State L^lslature. 

Gbotjkd has been broken on the ^^engineering 
quadrangle'^ of the Ohio State University for a small 
laboratory building to comprise two new units for 
the radiation laboratory. When completed about 
March 1, it will house an electrostatic generator devel- 
oping three-million-volt x-rays, used to produce arti- 
ficial radioactive substances, and an electron accelera- 
tor producing 20-million-volt x-rays. Other units of 
the radiation laboratory already installed are the 
cyclotron in the Engineering Experiment Station 
and the electron microscope in the Communications 
Laboratory, They represent a cooperative research 
program of ^e departments of phyuos, electneal 
engineering, chemistry and medicine, although the 
equipment also is available to other university depart- 
mmxta. Because of Ihe special work to be done in it, 
the new laboratory will have double walls of concrete 
blocks with earth between, it will be constructed half 
above ground imd half b^ow, and it will have a con- 
crete 


The Times, London, reports that a grant from ihe 
Pilgrim Trust has enabled the owners of certain im- 
portant manuscripts of Charles Darwin to present 
some of them to the Library of the Univeiuity of Cam- 
bridge, and some to the British Aitsociation for preser- 
vation at Down House, The gift includes the manu- 
script of Charles Darwin's “Autobiography/' the 
manuscript of the “Diary of the Beagle/* 'vrith the 
field notebooks from which it was compiled, most of 
the manuscript of the “Origin of Species/' the manu- 
script of “Movements of Plants," “Climbing Plants" 
and other works; correspondence with Wallace, 
Samuel Butler, Huxley and other contemporaries; a 
number of personal papers and of memoranda relat- 
ing to Down; and a collection of pamphlets, some with 
annotations. It was in 1842 that Charles Darwin 
went to live at Down House. The first sketch, in his 
handwriting, of his species theory, written in 1842, is 
inelnded in the gift 

The Canadian controller of metals, according to the 
Times, London, has announced the discovery at 
Preissas, in northwestern Quebec, of a deposit of 
molybdenum. The deposit is at least 400 feet long 
and 200 feet deep and of an average width of 30 feet. 
14 is hoped that its exploitation, which will be pro- 
ceeded with immediately, will solve the problem of 
an acute metal shortage. 

The University of Ceylon was formally inaugur- 
ated at Colombo on July 14, by Dr. Ivor Jennings, 
the first vice-chancellor of the university. A notice 
in Current Science reads: “Ceylon's education was 
hitherto linked up with the University of London 
and although the creation of an independent univer- 
sity for Ceylon was under proposal for some years 
its inauguration so soon would not have been pos- 
sible but for the extraordinary energy and enthusiasm 
of Dr. Jennings. His efforts have thus resulted in 
giving a fillip to the much desired want in the educa- 
tional system of the island. The university is resi- 
dential with faculties for arts and sciences, Oriental 
languages and medicine for the present. It is learned 
that the faculty of law will be added later on." 
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Generio names have been used as common nouns by 
bacteriologists from the earliest days of that science^ 
as is witnessed by the ordinary use of such words as 
*^bacteria,” ‘^bacilli,” **micrococci,” ^^streptococci” ; and 
no one has ever raised any serious objection to this 
usage. Recently, however, a tendency has appeared 
in bacteriological literature which is more open to 
question. The following sentence is an illustration of 
this undesirable usage: ^^none of the rhizobia are able 
to grow in this medium except Ehizobium melilotiJ^ 
In this sentence it is obvious that ”rhizobia” is not 
used in the sense of ^'specimens” or even “individuals 
of the genus Ehizobium,” but rather to mean “species 
(pi.) of Ehizobium.” In other words, the mistake is 
made of allowing the singular, “rhizobium,” to stand 
for a species, not for an individual. This is the prac- 
tice to which we take exception. The four terms men- 
tioned in the first sentence of this paragraph are 
rarely, if ever, so used. 

It is quite possible that this practice is confined 
to bacteriology. Certainly none of the instances men- 
tioned by Dr. Mast and Dr. Beers represent nouns 
used in the above sense. In any event it seems well to 
call the matter to the attention of those interested in 
nomenclature; and to explain our reason for oppos- 
ing the occasional misuse of bacterial generic names 
as common nouns. 

R. S. Breed 
H. J. Conk 

New York Agriculturaii Experiment Station, 
Geneva 

ANOTHER MOULD WITH ANTI-BACTERIAL 
ABILITVi 

Searching for new anti-bocterial substances among 
by-products of the growth of Fungi Imperfecti we 
have noticed that one culture of Aspergillus ap. of the 
Candidus group gave a positive reaction for the 
presence of citrinin. The substance isolated in 
crystalline form showed the same properties as those 
described by Hetherington and Raistrick." Its bac- 
teriostatic properties and selective action on Gram- 
positive bacteria further indicate the similarity to 
citrinin. 

Comparing the data published by Oxford® on the 
bacteriostatic power of citrinin it appears that our 
substance in purified of crude state is somewhat 
stronger. Thus growth of Staphylococcus aureus, in 
nutrient or 1 per cent, glucose broth, was completely 
inhibited in dilution 1; 64,000; Staph, albus 1: 128,- 
000; B. myeoides 1:128,000. Partial inhibition 
(about 60 per cent, opacity) was shown in 1 : 1,024,000 
dilation for all above-mentioned organisms. In lower 

I Contributiou No. 157 (tTournal Series). 

2A. C. Hetherington and H. Baistrick. PhU. Tran$. 
Eoyal 8oe. of London, Series B, 2£0v 269-205. 1931. 

«A.E. Oxford. Chew. lad., 61; 46-51, 1042. 


dilutions (1 : 8,000 or 125 y per ml) it showed bacteri- 
cidal ability in the case of Staph, aureus and albus. 
Furthermore, autoclaving of the serial dilutions for 
30 minutes at 16 pounds pressure did not reduce the 
bacteriostatic power of the substance. 

M. 1. TlMOKlN 

Division or Bacteriology and 
Dairy Research, 

Department or Agriculture, 

Ottawa 

A METEORITE PROM VERMONT 

The first meteorite to be recorded from Vermont 
was discovered by the writer on Whitcomb Hill in the 
town of Strafford, Vermont, in August, 1942, while 
engaged in geological field work. It was not seen to 
fall but lay upon the surface of the ground when 
found. 

The specimen is an iron meteorite weighing five 
pounds and two ounces. Its shape is triangular, much 
like that of a fiatiron, having a maximum length and 
width of 6.5 inches and 4 inches, respectively, and a 
thickness of 2,6 inches. The characteristic Widman- 
statten figures were brought out microscopically on 
a polished surface by etching with a dilute solution 
of nitric acid. The weathered surface is a dark, rusty 
brown. 

The meteorite has been named the South Strafford 
meteorite because of the nearness of this village to the 
place of discovery. Further work on this meteorite 
is in progress. 

Charles G. Doll 

University or Vermont 

THE TOOLS OP SCIENCE AND THE WAR 
INDUSTRY 

The services that science can render to the war 
effort are of many kinds. The means for contributing 
some are readily at hand, while the means for con- 
tributing others must be created. Stanford Univer- 
sity has had the privilege of assisting in an enterprise 
of the latter class that deserves to be reported os a 
possible source of ideas applicable in other instances. 
The experience is especially instructive as evidence of 
what can be accomplished through cooperation of a 
number of unrelated agencies working toward a com- 
mon goal that no one of the agencies could have at- 
t^dned by jtaelf. 

An inquiry initiated at Stanford last spring into 
opportunities for oohtribntion of statisticians to the 
WOT effort led to a suggestion from Dr. W, Edwards 
Deimng, that a short course be offered to promote 
the adoption of recently developed statistical methods 
of quality control, and improved methods of sampling 
for tests of quality, in West Coast war industriaau 
The suggestion posed two problems : Hiat of provUUng 
for Hie Teqmsite instrnctiem, and that of bringing to 
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the ocnirse zaen actually in a position to apply the 
methods. 

Suitable machinery for organizing and financing 
the suggested course was already in existence in the 
engineering science and management War Training 
Program, financed by the Office of Education. The 
institutional director of the program at Stanford took 
up the plan with enthusiasm. Aided by active sup- 
port from the Ordnance Department, through its San 
Francisco District Office, he was able to bring together 
in early July, less than six weeks after the original 
suggestion bad been received, a group of twenty-nine 
key men from industries holding war contracts and 
from procurement agencies of various branches of the 
armed services. These men, with three others, entered 
upon an intensive ten-day course with classes running 
eight hours a day. All thirty-two men completed the 
course. ' 

The success of the first course, given at Stanford 
University in July, led to demand for a repetition. 
A second course, offered in Los Angeles in September, 
was equally gratifying in its results. Ten of the men 
attending the second course came from organizations 
that had sent one or two men each to the first course. 
Further repetitions of the course are in prospect. 
The two courses thus far offered have given training 
in specialized statistical methods for saving tinie and 


materials in the war production program to thirty- 
nine key men from war industries, assigned by their 
companies to attend the course, to fifteen men as- 
signed by various branches of the armed services, and 
to five others admitted on the ground that because of 
previous special training in statistics they might be- 
come peculiarly useful to either war industry or the 
armed services. 

The instructional program itself rested on a high 
degree of cooperation. Four instructors worked to- 
gether in each course. Two, Professors Eugene L. 
Grant and Holbrook Working, came to the enterprise 
from different departments of Stanford University. 
The Bureau of the Census contributed the services for 
both courses of Dr. W. Edwards Deming. A fourth 
man on the staff for each course was drawn from 
industry to present the point of view of a man meet- 
ing from day to day the practical problems of apply- 
ing the methods under discussion. This place was 
taken in the first course by Mr. Charles R. Mummery, 
of The Hoover Company, North Canton, Ohio, and 
in the second course, by Mr. Ralph E. Wareham, of 
the General Electric Company. 

Holbrook Working, 
Chairman of the Committee on Instruction 
in Statistics 
Stanforu University 
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THE CRISIS OF OUR AGE 

The Crisis of Our Age : The Social and Cultural Out- 
look, By PiTiRiM A. Sorokin. Pp. 338. New 

York; E, P. Dutton and Company., Inc. 1941. 

$3.50. 

This is an epitome for the general reader of the 
author's technical four-tome ^^Social and Cultural 
Dynamics.” The large proportion of apace devoted 
to the historic rOle of the sciences in Western civiliza- 
tion would alone justify a review of the work in 
SOXBKOB. 

That our Western civilization is in crisis few would 
question. The crisis, Sorokin maintains, is not merely 
an economic or political one. It involves almost the 
whole of Western culture and society : art and science, 
philosophy and religion, law and morals, manners and 
mores, the forme of social, political and economic 
organization, the nature of marriage and the family. 
These various phases of our culture and society are 
largely interdependent and each is largely derivative 
from a dominant form of prevalently held basic prin- 
ciples and values. 

Tb |be ^ee dominant forms or supersystemC which 


Sorokin analyzes he gives the names ideational, ideal- 
istic and sensate. In the ideational form, super- 
sensory, other-worldly and religious reality and value 
are regarded as supreme. In the sensate form, sen- 
sory, this- worldly and secular reality and value are so 
regarded, while the supersensory is considered either 
doubtful as reality or fictitious as value. In the ideal- 
istic form, both realities and values are recognized. At 
no given time in any given culture and society does 
any one of the three forms exclusively prevail and 
operate, either in all compartments of life or among 
all classes and individuals, to the complete blackout of 
the others. The three supersystems are conceived 
more as dominant forms of integration than as abso- 
lutely monopolistic ones. 

One or other of the forms has historically held sway 
in different periods of all the great cultures. Thus, 
Greek culture from the eighth to the end of the sixth 
century b.c. was dominantly ideational, and in the 
fifth and fourth centuries b.o., idealistic; while Greco- 
^man culture from the third century B.o. to about the 
fourth century a.i>. was sensate. Then the ideational 
configuration came to the fore, persisted through the 
medieval period to the end of the twelfth century^ and 
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was saeceeded by the idealistic in the thirteenth and 
fourteenth centuries, which in turn gave place to the 
sensate that has prevailed in modem Western enlture 
for the last four or five hundred years. 

The eause of the historical oscillation from system to 
system is at base internal. Both the ideational and the 
sensate systems are partly true and partly false. 
When one of them tends to become monopolistic, its 
false part grows at the expense of its valid part, 
leading to a partial retreat from total human reality 
and value, with disastrous consequences for intellectual 
and esthetic oreativeness, economic security and social 
order. 

Our present crisis is due, Sorokin believes, to the 
fact that the fundamental fonn of modern Western 
culture and society — the sensate — is declining. This 
decline will be followed, not by the death of Western 
civilisation as such, in the Spenglerian or other 
pessimistic sense, but by survival with the emergence 
of and shift to a neo-ideational or neo-idealistio domi- 
nant configuration. 

The present work, like the original “Social and 
Culturd Dynamics,” is well calculated to call forth 
either rabid or rapturous responses in the reader, 
depending in part on his sympathies with or antipa- 
thies to “ideational,” “idealistic” or “sensate” phi- 
losophies of life. For while the author defends his 
h 3 rpothesis with an impressive mass of factual data, 
he permits his own sympathies and antipathies to show 
through on page after page of his discussion, and 
perhaps even in the appellation “sensate.” 

As regards Sorokin's statistical methods, for which 
he has been so severely criticused, it must be said in 
bis defense that most of the criticisms have been met 
by him in anticipation (c/., e*g,, “Social and Cultural 
Dynamics,” III, N. Y., 1937, ch. 9). He explicitly 
recognizes weaknesses in his statistical treatment of 
the cultural and social units manipulated, but main- 
tains that it yields an appreciably more accurate 
measurement of long-time cultural drifts than does the 
customary verbal quantitative treatment of the classic 
historian. 

Less defensible and more questionable are a number 


of concrete historical statements. Such, ia 
by just three, are: '^e fHimax (in number and im^ 
portance of discoveries) in most of the exact seiemses 
was reached, not in the twentieth century, but ei^ier 
in the nineteenth or (for mathematics) the eifi^teentli 
century” (p. 128) ; “psychology and anthropology of 
the twentieth century are, again, either a mere accumu- 
lation of so-called facts or, even worse, a definite 
decline so far as real insight into the respective phe- 
nomena is concerned” (p. 267) ; “mental disease [not 
merely clinical recognition thereof or institutional in- 
take] has been on the increase, particularly during the 
past few decades” (p, 207). 

Sorokin appears to have made a good case for the 
operation of internal factors, above noted, in the 
historic oscillation of supersystems. But are these the 
only crucial factors? For example, as “ideational” 
patterns tend on the whole to be more prominent in 
cultures of low than in those of high scientific and 
technological levels, may not the decline of the sensate 
supersystem and the emergence of the ideational in 
Europe about the fourth and fifth centuries a.d. have 
been in critical measure the consequence of external 
causation, namely, the barbarian invasion? As re- 
gards, then, Sorokin's prognosis for Western civili- 
zation, one is inclined to say : Maybe, but can we pre- 
dict without knowledge of aU the great determinant 
factors in change? 

All in all, however, whether we agree or disagree in 
whole or in part with the author, his great synthesis 
is an arresting one. He has had the courage to at- 
tempt a task of exceptional magnitude and he has 
carried it to completion with dogged energy, singular 
resourcefulness and originality, and high creative 
ability. His theory, at its lowest valuation, gives ns a 
formula that enables us to think of great masses of 
data in an orderly and meaningful way. At a higher 
valuation, it gives us illuminating insights into some of 
the most significant inner realities of culture, society 
and life, and of the impact of science thereon. 

John M. Coopxr 

The Gathouo IlHiyXBSiTY 
or Ameeioa 


SPECIAL ARTICLES 


THB PRESENCE OF A CORTIN-LIRE SUB- 
STANCE (COLD PROTECTING MA- 
TERIAL) IN THE URINE OF 
NORMAL MBN^ 

Thb fact Utat adre&aleetomued rats and mice arc 
more sensitive to low environmental temperatnres than 
normal animls has been demonstrated bjr varions 

i Supported in part b, a grant from the Maor 

Jr. Fonndatlon. 


investigators*' *• *. AdrmaleetomiMd rats mb^eeted 
to low temperatures may be protected by adrenal . 
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oosrtM *** aad by pure adrenal cortical 


atamida Buch as desoiyoorticoBterone*' oorticoste- 
and compound Adrenalectoxoused mice may 
also be protected by adrenal cortical extract*, deeoxy- 
cortieoBterone** * «id progeBterone*. We have used 
tiiifi test of sensitivity of adrenaleotomised rats to low 
temperatures to demonstrate material in the urine of 
xu3mal men which appears to be related in its biologi- 
cal action to the adrenal cortical steroids. We are not 
prepared at this time to say whether this biologically 
active material is specifloally an adrenal cortical steroid 
metabolite. Our experience thus far, however, sug- 
gests that this may be true. 

Cortin-like action of extracts of urine from various 
types of patients has been reported by Anderson, 
Haymaker and Joseph* and by Weil and Browne®* 
These investigators studied urine from patients with 
Cushing’s syndrome, hypertension, chronfc osteomyeli- 
tis, as well as post^operative patients who had no 
symptoms of shock. The former group of investi- 
gators used the maintenance of the adrenaleotomixed 
rats as their means of demonstrating biological ac- 
tivity, while the latter gn^oup used the technique 
described by Selye and Schenker* involving the 
sensitivity of the adrenalectomised rats to cold. Perla 
and Marmorstein-Gottesman'' reported the presence of 
a bensene soluble material in human urine which was 
capable of increasing the resistance of adrenalectom- 
ixed rats to histamine, while GroUman and Pirori* re- 
ported that benzene extracts of human urine were 
capable of maintaining adrenalectomiised rats. 

The urines of three normal men, 26, 26 and 31 years 
of age, respectively, were collected over a three-day 
p^oA The fresh urine was extracted three times 
with ethylene diohloride at room temperature. For 
each extraction one part of ethylene dichloride to four 
parts of urine was used. The ethylene dichloride ex- 
tracts were evaporated to dryness in vacuo, taken up 
in small volumes of absolute ethanol and again evapo- 
rated to dryness. This procedure was repeated twice. 
This technique is similar to that previously employed 
by Weil and Browne'*. The final dry, brownish oil 
was taken dp in 10 per cent, ethanol and administered 
by stomal tube to adrenalectomized rats weighing 
35 to 45 grams. The rats were adrenaleotomised 24 
imm before the assay was run. The details of the 
asi^y tedmique will be described in another report. 


a tTapablijiked experimstits. 

a Am. MbA 116; 2364, 1941. 

t A AndeiieSii, W. Haymaker and M. Joa^, Fiwlocfi- 

mm t B. Browne, 8omrajD, 90: 446, 1939. 

. Widi said J. S. U Browne, iVoc. Am, FhyBiol goc., 

W. iSbfor/ IVfiA AoA 



The results on the urines collected from three normal 
men are represented in Table 1. It is seen that the 


TABl^ 1 

KaspoNSB or AoaSNALSCTOMisSD ANiUAia (Bxsoano to 6* 0.) 
TO Extracts, vsom ths Ubinb or Normal Msn 


Subject 

Urine 

collec- 

Administered 
per rat 
extract 
equivalent 

Num- 

ber 

of 

Mean 

sur- 

vival 

Hours 

luccesse 
in mean 
survival 
Per 
cent* 

Number 

Age 

“ tlon 

Days • 

cc 

Hours 


_ 



0 

0 

9 

6.9 


1. 

26 

3 

296 

6.0 

8 

8.T 

48 

2. 

26 

3 

194 

. 6.8 

10 

8.1 

37 

3. 

31 

3 

236 

6.0 

9 

8.9 

61 


equivalent of 6.0, 5.8 and 6.0 hours of urine respec- 
tively produced increases in survival time of 48 per 
cent., 37 per cent, and 51 per cent., respectively. 
When these increments are compared to the responses 
found for a Wilson Adrenal Cortical extract, it is 
found that the urine contains cortin-like material 
equivalent to 0.15 to 0.18 cc of extract per day. 

In addition to the experiment described above, it 
has been possible to demonstrate cortin-like activity in 
the extracts of composite samples of normal male urine 
and in the urine of post-operative male patients, but 
we have been unable thus far to detect such activity 
in the urine of patients with Addison’s disease. 

Ralph I. Dobfmak 
Benjamin N, Hobwitt 
William R. Fish 

The Bbvbh Foundation and Department or 
Biochrmibtrt, Western Reserve ITnivbesity 
School or Medicine, and Department or 
Medicine, Lakeside Hospital, Cleveland, Ohio 

HAY FEVER AND VITAMIN C 

During the past four years one of us made occa- 
sional observations indicating a lowering of the body 
level of vitamin C during hay-fever attacks. 


Histamine Theory 

Other workers developed the interesting theory that 
histamine, CgH^Ns, although a normal constituent of 
the blood, is thrown into the blood stream in excessive 
aihounts during allergic attacks and that this excess 
histamine is responsible for some of the unpleasant 
symptoms. On the assumption that histamine might 
react with vitamin C, or ascorbic acid, we mixed water 
Bolntioas of the two substances hut observed no re- 
action in absence of free oxygen. Upon bubbling a 
slow stream of air through the solution it was easy 
to detect evolution of ammonia. Titration with 2,6- 
di|MbiH>phenol-indophenol showed loss of vitamin CL 
2 ji tfc welesmed that this reaction was already known. 
Si there m a little ^dssolved oxyg^ in blood eenukit 
th > body futnishes ihe {uroper conditions for very dow 
w kCftioh. , , 
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fever sufferers in Oberlin at three levels of vitamin 
intake; 100 mg, 200 mg and 500 mg daily, admin> 
istered during the ragweed season from August 15 to 
September 15. 

Ubinabt Exoebtion 

In most instances we were able to determine the 
24-hour urinary excretion*-* of vitamin C before giving 
the first dose. Whenever possible we determined the 
daily excretion again after one week. It is the gen- 
eral opinion that a healthy individual of average 
weight excretes from 30 to 50 mg of vitamin C daily 
in the urine. 

With ordinary methods of collection we have ob- 
served considerable loss by oxidation, so we used the 
very simple but effective method previously devised by 
Holmes and Campbell.^ ^ 

The maximum pollen count in Cleveland, thirty-five 
miles from Oberlin, averaged about 87 for the last 
half of August and about 80 for the first half of 
September. ** Sneezing begins at 16.” Oberlin, away 
from Lake Erie, has more pollen than Cleveland. 

The initial daily vitamin C excretion of twelve 
patients (including three not charted) averaged only 
10 mg, indicating a very low level, due to destruc- 
tion or inactivation of the vitamin. One excreted 
20 mg, three were satisfactory and the others were 
not measured. 

Usually, after a week of treatment the excretion 
rose to excellent levels, in some instances indicating 
body saturation. Strangely enough, patients No. 1 
and No. 4 showed very good vitamin C levels before 
starting treatment, yet they were greatly benefited by 
adequate dosage. 

It is evident from the table that only five sufferers 
made a noticeable gain in health after, a week of 100 
mg daily dosage, while twelve gained decidedly after a 
similar period of 200 mg dosage and eight reported 
remarkable improvement after three or four days at 
the 500 mg level. One got almost immediate relief 


after a single dose of 1,000 mg. Apparently there 
was distinct gain with 88 per cent, of the patients. 

Treatment 

We strongly recommend that pharmaceutical firms 
prepare 250 ‘mg tablets of vitamin C (or capsules to 
be emptied on the tongue) in order to lower the cost 
and to simplify dosage. The patient (after consult- 
ing the family physician, as was done in our own 
recorded experiments) would do well to begin with 
a daily 250 mg dose and, if no decided improvement 
results after one week, to try 500 mg daily until satis- 
factory progress is observed. After that he might get 
along comfortably on 250 mg or less during the 
season. 

Since excess vitamin C is excreted rapidly in the 
urine, it is impossible to go beyond body saturation. 
Rarely are any irritating effects observed, yet one of 
our patients reported development of a rash. 

Reducing Acidity fob Sensitive Patients 

Patients objecting to the acidity of ascorbic acid 
are advised to mix with the vitamin an amount of 
baking soda nearly equivalent chemically. If the 
vitamin is visibly crystalline, equal volumes of vita- 
min and sodium bicarbonate are used; if the vitamin 
is in a fluffy powder form, about one third that volume 
of sodium bicarbonate will serve. It is a mistake to 
mix water solutions to be kept for days, as oxidation 
occurs rapidly in the neutralized vitamin solution. 
We proved, by tests on several people, that after 
keeping a mixture of the dry powders eight hours and 
then administering there was no apparent loss of the 
vitamin. Patients with gastric ulcer, usually on a 
diet low in vitamin C because of difficulty with the 
roughage of vegetables and the acidity of fruits, may 
profit by the observation above. 

Haret N. Holmes 
Wyvona Alexandkb 

Severance Chemical Laboeatoby, 

Obeblin College 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLIFIED PROCEDURE FOR THE CON- 
CENTRATION AND PURIFICATION 
OF INFLUENZA VIRUS^ 

The observations of Hirst® and McClelland and 
Hare’ have clearly demonstrated that influenza virus 

s Miss Jean Bisinger assisted us with some of the ana- 
lytical work, 

« Hany N, Holmes and Kathryn Campbell, Joar, Lab, 
cm. Mad., 24; 1223. 1232. 

X These inveetigations were aided through the Oommis- 
on tnflaemUL Board for the Investigation and Control 
pi Itdtuenza and Other Bpidentie Diseases in the Army, 
; 3^fev«ntive Mediiifine Virmtm, Oifiee of the Surgeon Gen- 
ii^ VpMi States Army. 


in chorioallantoic fluid of the chick embryo can be 
directly adsorbed by the erythrocytes of the embryo. 
Hirst’ has also shown that the adsorbed virus can be 
readily eluted from the red blood cells at temperatures 
of 22® to 37® C. In addition, these investigators have 
pointed out’-’ that the precipitate which forms when 


3 G. K. Hirst, Science, 73 : 335, 1241. 

SL« McClelland and B. Hare, Canadian PuhUe Eealth 
sab, 1241. 

jG. K. Hirst, Jour, Xxp, Med,, 76; 125, 1242. 

\ G. K. Hirst, B. B. lUckard and L. Whitman, Proc, 8oo, 
Biol, md Mad,, SO ; 122, 1242, 
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mfected fluid is frosen and then thawed contains the 
bulk of active virus and have exuployed the procedure 
for the concentration of influenza virus. 

Certain technical difficulties accompany concentra- 
tion by precipitation. Care must be taken, while har- 
vesting the fluid, not to rupture the blood vessels since 
adsorption of virus by red cells results in an appre- 
ciable diminution in titer of the fluid. The tempera- 
ture during the oolleotion of the precipitate must be 
maintained at or about 0° C. and agitation must be 
carefully avoided. The procedure for concentration 
of the Lee strain of Type B virus requires an adjust- 
ment in pH. There is a bulk of non-specific material 
in the precipitate, only part of which is soluble. After 
drying in vacuo the insoluble residue increases. 

It appeared that utilisation of embryonic red cells 
for the concentration of virus might eliminate some 
of these difficulties if satisfactory adsorption and elu- 
tion could be obtained without loss of activity. This 
has been possible. The essential features of the pro- 
cedure adopted are as follows: Into the allantoic sac 
of hen’s eggs, containing embryos in the eleventh or 
twelfth days of incubation, is inoculated 0.1 cc of a 
dilution of infected allantoic fluid in physiological 
salt solution. Either the PR8 strain’^ of type A or the 
Lee strain^ of typo B virus has been used. The extra- 
embryonic fluids are harvested 48 hours later. The 
shell over the normal air sac is removed, the shell and 
chorioallantoic membranes and the blood vessels are 
tom with sterile forceps; the amnion and its main 
vessel are also tom. The embryo is allowed to bleed 
into the fluid while the egg is rotated so as to obtain 
mixing and to prevent the formation of clots. The 
bloody fluid is removed by aspiration with needle and 
syringe and collected in a 250 oc centrifuge bottle 
immersed in an ice-water bath at a temperature of 
4® to 6® C. Chilling is important, since it increases 
the degree of adsorption and limits the elution which 
occurs rapidly at higher temperatures.. The fluid from 
additional ^gs is collected in the same manner and 
added. The red cells agglutinate while, still in the 
egg and form coarse clumps in the collecting vessel. 
Since adsorption occurs very rapidly the process 
reaches its maximum in'^the time required to harvest 
the fluid from a few eggs. 

When the desired volume of fluid is collected, the 
red cells, constituting 2 to 2.5 ’per cent, of the total 
volume, are separated by centrifugation in a chilled 
cup for three minutes at 600 to 1,000 r.p.m. The 
supernatant fluid and any light flbrinoas aggregates 
are poured off and discarded. At this stage the cdls 
are strikingly cohesive and resemble a disc of soft 

« R. Hare, McOleUand and J. Morgan, Canadian 
Ue Uealih /oar., SS: 826, 1842. 

t T. Frax]M^ Jr., Sexmroa, tOj 407,4884. 

» T. Fran<4a, Jr., Senwex, 408^48^^ 


gelatin. The surface of the sediment is gently rinsed 
with oold (4® C.) 0.85 per centaodium chloride solu- 
tion. No effort is made at this time to break up the 
agglutinated cells, since it tends to induce hemolysiB. 
The wash fluid remains clear. To the washed, sedi- 
mented cells physiological salt solution is added in an 
amount equal to one tenth the original volume or less, 
depending upon the degree of concentration desired* 
The mixture is placed in a water bath at 37® C., agi- 
tated gently until the temperature is raised and the 
suspension is then placed in an incubator at 37® C. 
for two hnd one half hours. The dumps of agglu- 
tinated cells gradually disperse as the virus is re- 
leased. The red cells are then centrifuged from the 
suspension and the supernatant fluid which represents 
the concentrate is removed. The preparation is 
usually slightly opalescent with a faint pink tinge. 

In this manner approximately tenfold concentration 
of both the PHB and Lee strains of virus has been 
obtained consistently. The infectious and agglutinat- 
ing titers of the concentrate have remained essentially 
constant for at least three weeks in the refrigerator. 
Evidence points to the fact that the major portion 
of the inert chick protein is eliminated in that no sig- 
nifleant precipitate is observed when the material is 
thawed after freering with CO 2 ice nor after pro- 
longed standing in the refrigerator. On rehydration 
after freezing and drying a small amount of finely 
suspended material remains undissolved. 

The results indicate that the simplified procedure 
of adsorption and elution from embryonic red cells is 
as effective as precipitation in concentrating inflaenza 
virus from infected chorioallantoic fluid and takes 
advantage of technical features which serve as sources 
of difficulty in the precipitation process. Experimen- 
tal results will be presented in detail in a subsequent 
publication. 

Thokas Fbakcis, Jb. 

JOKAS E. Sal^ 
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Just Published 

GENERAL ZOOLOGY 


By TRACY I. STOKER 

Professor of Zoology^ University of California at Davis 
McGraw-Hill Publications in the Zoological Sciences 


765 pages^ 6x9, fully illustrated* $3.75 

H ere is a new basic text of unusual importance, designed as an introduction to zoology 
for students who are interested primarily in a ^*typcs” course. The book provides both 
a general biological approach and a systematic review, in order to give the student a rational 
understanding of the structure, function, and life characteristics of animals, as well as an 
orderly knowledge of animal types* 


The plan of the book: Following a general introduc- 
tion, the frog is considered as a representative animal, 
showing how its structure and physiological processes 
enable it to meet the problems of existence. The next 
two chapters deal with the basic units of animal struc- 
ture, protoplasm, cells, and tissues, and with the organ 
systems in animals of various groups. Special empha- 
sis is placed upon the structure and functions of the 
human body. The succeeding two chapters deal respec- 
tively with reproduction and development and with 
heredity and genetics, and these are followed by three 
chapters devoted to the interrelations of organisms, the 
dUtribution of animals in time and place, and the origin 
mod evolution of animal life. Short chapters on the 
history of soology and on classification and nomencla- 
ture; containing a synopsis of the animal kingdom by 
phyla and classes, are induded* 

The second part of the book covers the phyla and 
classes of animals. The chapters are organised on a 
common plan, but varied to suit special cases. Each 
indudes a summary of group characteristics, compari- 
leps with other phyla or dassea, and descriptions of one 
or more common representatives. 


Special Features 

1. The synopses of classification utilise external char- 
acters wherever possible to facilitate identification 
of specimens by students. The synopses are more 
detailed than those in many introductory texts, so 
that a general reading of them will indicate the 
major features and structural differences of the 
members of various phyla, classes, and orders. 

2. Beyond the routine facts necessary to an elementary 
understanding of animal structure and physiology, 
animals are treated as they live in nature rather 
than as dead specimens in the laboratory. To this 
end the ways in which many anatomical details servo 
them in their respective life cycles are indicated and 
the ^‘natural history*' of some members of each 
phylum or class is discussed. 

3. Special tables summarize such topics as: the vita- 
mins, characteristics of blood cells, Mendelian char- 
acters of man and of domestic animals, the geological 
history of animal groups, the domestic birds and 
mammals, the phyla, the dasses of arthropods, the 
orders of insects, the major divisions of the ohordates 
and vertebrates, the appendages of the crayfish, and 
the blood vessels of the earthworm. 

4. The illustrations, the majority of which are entirely 
new, are outstanding. Most of the anatomical fig- 
uree have been drawn directly from dissections mads 
under the author's immediate direction, and are 
shown from the left side in each case to facilitate 
comparison. 
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A PLANET OUTSIDE OUR SOLAR SYSTEM 

The first evidence ever produced for the existence of 
any planet among the bUlions of suns that swarm out- 
side our own little solar system was presented at Phila- 
delphia before the meeting of the American Philosophical 
Society by K. Aa, Strand, research associate at the Sproul 
Observatory of Swarthmoro College. No one has ever 
seen the planet. Probably no one ever will. Like many 
other things of whose existence wo are fairly well assured, 
this extra-solar-system planet manifests its presence by 
what it does. 

Mr. Strand was making a study of a comparatively ob- 
scure double star in Cygnus, the Swan or Northern Cross. 
As with all objects of its class, the two stars that form 
the double one circle around and around each other in an 
eternal dance. But Mr. Strand noticed on the many 
photographic plates he examined that the orbits of the 
two stars were not exactly smooth. Something caused 
irregularities in the star paths— perturbations, astron- 
omers call them. 

The only thing that could explain the irregularities 
was the presence of a third object, close enough and 
massive enough to drag one or both slightly out of orbit 
by gravitational pull. Calculations indicated that this 
must be an object far smaller than any known star — only 
one sixtieth the mass of the sun, which is one of the 
smaller stars. This gives it a mass about sixteen times 
that of Jupiter in our own system. It swings around the 
star that is its sun once every 4.9 years, and has a de- 
cidedly lopsided orbit, contrasting strongly with the 
nearly circular paths of the planets of our own system. 

NOVA PUPPIS 

Asteonomers at the Harvard Observatory searching 
their longest exposure photographs taken through their 
largest telescopes are unable to find any star that existed 
in past years where Nova Fuppis flashed forth in the sky. 
This means that the star increased in brilliance at least 
6,000,000 times, a rise of 17 magnitudes at least, because 
it must have been fainter than the 18th magnitude that 
can be detected by stellar photography. 

Miss Constance D. Boyd and Dr. Fred L, Whipple made 
preliminary measures of plates going to the ICth magni- 
tude, and found no star present where the nova is located. 

And even on three-hour exposure plates taken with tie 
Bruce 24-inch camera at ^Harvard's southern station at 
Bloemfontein, South Africa, which goes nearly to the I8th 
magnitude, they fail to find a trace of the star. 

The great increase in brilliance almost puts the star in 
the ranks of the aupemovae, which are usually observed 
only in the far spiral nebulae. These are galaxies obr 
own Milky Way, but they ore very numerous. Conse- 
quently, supernovae are fairly frequent, but only about 
every 300 or 600 years does one appear in a galaxy. How- 
ever, further studies of magnitude changes and spectmitt 
muat be made before the character of this latest nova can 
be gsooitaiqed. 


Meanwhile, Nova Fuppis is fading rapidly, nearly a 
magnitude every 24 hours. It reached its peak on Novem- 
ber 12. Amateur astronomers, particularly members of 
the American Association of Variable Star Observers, are 
being urged to watch it regularly, to see if it suddenly in- 
creases its light again. Fluctuations may be expected. 

Spectra of the nova are being taken at all the large 
observatories. Such spectra show the rapid changes which 
are taking place in the condition of the star following its 
maximum light. There is indication that a shell of gas 
may be expanding around the star at a speed of possibly 
1,000 kilometers per second. The starts distance also 
seems to be very great, probably on the order of several 
thousand light years. This is more or less confirmed by 
the extreme faintness before its outburst. 

COLOR VISION 

Obbervers with weak color vision do have an advan- 
tage in detecting faulty camouflage, was pointed out by 
Dr. Deane B. Judd, of the National Bureau of Standards, 
at a recent meeting of the Washington Academy of 
Sciences. 

Men who are completely colorblind or even partially 
colorblind do not have this advantage. Since, out of 
every 20 men, about one man has weak color vision and 
another is colorblind, the Army probably already has a 
good share of men capable of spotting the enemy *8 blun- 
ders in camouflage. 

The most common form of colorblindness is the ina- 
bility to distinguish red from green. Men with this color 
vision defect find it diflSicult to pick out ripe strawberries 
from groen or to pick a rotten apple from a barrel of 
red apples. Since the vision of such persons for blue 
and yellow is normal, they are said to be only partially 
colorblind. To hide a military position from such a per- 
son it would be necessaiy to see that it was no lighter 
and no darker than the surrounding country. And it 
must be no bluer and no yellower. 

But the partially colorblind person would not notice if 
the position happened to be a little redder or a little 
greener than objects around it, or if it were lacking in 
those colors. 

The partially colorblind person, therefore, usually has 
no advantage over the man with normal color vision in 
detecting camouflage. If a roof or a gun-shield la painted 
so that the normal eye can not tell It from the ground or 
the foliage, the partially colorblind person can not dis* 
tinguish it either. 

Since nature provides the best camouflage, the Amy 
usually prefers to use actual vegetation or dirt whenever 
possible to hide positions. But cut branches change color 
when they dry out and the leaves wHt. Dirt used in thif 
way may dry out more rapidly after a rainstorm than 
the dirt on the gfound- This produces slig ht diEoraneei 
in color and results in imperfect camouflage^ Anothei 
fault in camouflage is in paint Intended to mattdi ^ 
surroundii^. Boch e^en when H is a cl(nw 
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PANCRATIC CONDENSER 


The Zeiss Pancratic Condenser is a complete 
illumination system embodying the Kohler prin- 
ciple of illumination. Source of light and con- 
denser are contained in a single tube attachable 
to any make of microscope forming an ideal 
compact unit for microscope work in trans- 
mitted light at different magnifications. With 
the Pancratic Condenser it is possible for the 
first time to synchronize instantaneously the 
numerical aperture of the condenser with the 
numerical aperture of the respective objective 
within a range from N.A. 0.16 to N.A. 1.40. In 
practice this provides a smooth transition from 
illumination as needed for low power work to 
the correct illumination for medium and high 
powers. The Pancratic Condenser may further 
be used for Dark Field illumination with objec- 
tives of numerical apertures up to 1.0. Color as 
well as polarising filters are also available. 
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i« likely to differ in refleetanceB in some portions of the 
•pe6tmm. it ia sueb imperfeetions, not noticeable to tke 
normal eye, that are picked up by the man who has weak 
oolor vision. 

There are a few situations in which the red-green color- 
blind man has an advantage in detecting camoudage. 
In a variegated pattern made up of patches of reddish 
brown earth and yellowish green foliage, areas that are 
a little too light or too bluish arc lost to the normal eye 
because of the larger red-green differences in the scene. 
But the colorblind observer doesn’t see a variegated 
pattern of irregular red and green splotches. To him, 
there is a nearly uniform yellowish -brown field. A spot 
that is too light or too bluish would show up conspicu- 
ously to his eyes. 

The normal individual can not make use of filters to 
fake weak color vision in order to detect camouflage. In 
order to screen out red and green, a filter would also 
screen out most of the light and make it very difficult to 
see anything. And the filter would not accurately dupli- 
cate the color vision of the partially colorblind person at 
that. — Mabjoeic Van de Water. 

USE OF THROMBIN TO STOP BLEEDING 

Thbombin, natural clotting agent of the blood which 
is formed when blood is shed, is being widely used in the 
U.S.S.K. as a means of stopping dangerous bleeding from 
war wounds and is credited with saving the lives of many 
wounded men. ^ 

In 1941, after long research in the laboratories of Mos- 
cow University, I discovered a method of obtaining large 
quantities of sterilized, dissolved thrombin. When mixed 
with blood this solution will clot it within three to five 
seconds. Experiments on laboratory animals with this 
preparation confirmed the theoretical assumptions. 
Parenchymatic bleeding from injured liver, spleen or kid- 
neys rapidly ceased after the wound was irrigated wi^ 
thrombin solution. The preparation was then tested in 
surgical clinics and hospitals with good results, after 
which it began to be manufactured in large quantities 
for use in hospitals and dressing stations at the front. 

Several soldiers with head wounds were brought to tiie 
neurosurgical clinic. In the ease of two of them, shdl 
splinters had penetrated deep into the brain and thehr, 
removal was fraught with great danger," as they hod 
lodged in the immediate vicinity of blood-carrying sinuses 
of the brain. The surgeon nevertheless decided to oper- 
ate. When the splinters were removed, blood began to 
gush profusely from the sinuses, but in both cases swa^ 
steeped in thrombin and inserted into the apertures of 
the wounds quickly stopped the blood flow. When the 
swabs were removed bleeding was not resumed and recov- 
ery proceeded rapidly. One of the men had his skull 
shattered in the region of the temple and part of the 
brain protruded in the form of a large blood-filled awell- 
ing. Cutting the swelling would have caused profuse 
bleeding. The surgeon injected a small quantity of 


In the short period thrombin has been in use these havO 
been numerous instances of this kind. It has p;roved a 
valuable means not only of saving blood but also lives 
of wounded men. The effect of this blood-stopping prep- 
aration in no way differs from natural blood clotting. 
When applied locally thrombin merely accelerates blood 
clotting — ^ten and in some cases even one hundred times 
without, moreover, deleterious effects on the wound or on 
tho patient. It is absolutely harmless. 

Production of thrombin has now been placed OH solid 
industrial lines on a scale fully adequate to meet the 
demands of the front. — Cable from Bussla by Boms 
Kudryashov. 

ITEMS 

For the second time within the year, a Finnish woman 
astronomer, Miss L. Oterma of Turku Observatory, has 
discovered a new comet. This one is in the constellation 
of Taurus, the Bull, and it is 13th magnitude, much* too 
faint to be seen without telescopic aid. Tho new comet 
is near the celestial equator and moving northward. It 
is not far from the famous star cluster, the Hyades, 
shaped like a V, which rises in the eastern sky early these 
autumn evenings. More observations and considerable 
mathematical computations will be necessary before it is 
determined whether the new comet will become brighter. 

A NEW test that tolls more exactly the spot for opera- 
tion on the back in cases of sciatica and low back paia 
is reported by Dr, Walter E. Dandy, of the Johns Hopkins 
Hospital, in the forthcoming issue of the Journal of the 
American Medical Association. In almost all cases of 
sciatica with low backache, the trouble is due to rupture 
or defect of an intervertebral disk, the layer of fibro- 
cartilage between the bodies of the vertebrae. Treatment 
by operation b '^absolutely safe and a cure is practi- 
cally assured.” The dlagnoeb, he believes, can be made 
solely on the patientb story of attacks of sciatica and j 
low backache occurring after a relatively trivial injury, 
such as a lift, bend or strain, with the pain made worse 
during attacks by coughing or sneezing. In almost all 
cases the affected dbks are at the fourth or fifth lumbar 
vertebra. 

Announcement that the National Foundation for In- 
fantile Paralysb had 100 per cent, wool avidlable for 
patients getting the Kenny treatment resulted in a d^qge 
of requests to headquarters. Consequently the foundaikm 
now announces that the wool can only be shipped to hos- 
pitals where the need b immediate, that b, where paUmtin 
in the early stages of infanUle paralysb are aetui^ 
under treatment when the request b made. The mat4^ 
rial, available through the cooperation of the Kationsil 
Paperboard Aasoebtion, can not be shipped M antbipa- 
Uon of cases that may oemir in the future^ In 


thrombin with a syringe. Tho protruding part of brain 
was then opened and the blood removed in the f orm eif 
a dot There inui no fnrth^ Meejdipg aavd 
was quite diy. ' | . 


ties vdmre there are ti^y one or two eases, it ^ inggested 
that sufficient mateiiai, such as dd blankets, %htwi^|^ 
woolen suiting and the Ibe, can be obtained trmsib eaB» 
'ing on the euppHes ef i^e foimdnific^ Aih* 
five pounds ot woolen ihaterial la 
: ‘Those; 
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POSTPONEMENT OF THE NEW YORK MEETING 
By Dr. F. R. MOULTON 

PERMANENT SECRETARY 


In compliance with a direct request of the Office of 
Defense Transportation, an agency of the Federal 
Government, the meeting of the American Association 
for the Advancement of Science and of 44 of its affili- 
ated and associated societies that was scheduled to be 
held in New York City beginning next December 28 
has been postponed, by vote of the Executive Com- 
mittee. The reason for the request from ODT is the 
excessive demands on railroads due to the war efforts 
of the country in general, and to the greatly added 
burdens due to recent military developments in par- 
ticular. 

Naturally the postponement of a meeting implies 
that it wiU be held at a later date. In the present 
eeaei hoJ#ev«r, no deffhite plans for the future Jiave 


been made or can be made until the acute transport 
tation problems now existing have been at least par- 
tially solved. It is not possible to predict how soon 
the transportation conditions will improve; as soon 
as they are improved the ODT will not discourage 
the holding of scientific meetings. 

Instead of drifting, and possibly grumbling, until 
the future of scientific meetings is clarified, scientists 
may well consider in all seriousness how their meet- 
ings might be improved. Presumably they can be im- 
proved in many ways, and if some of the ways of 
itjiproving them can be discovered during this interval 
oi| .uncertainty, the disappointments and irritatic^V 
dke to the postponement of the New York inei^i^/ 
be forgotten. * ; 
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WARTIME CHEMICALS FROM NATURAL 
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GAS^ 


Fob many years natural gas has been used mainly 
for heating and generation of steam and electrical 
>ower. In the last few years, however, the tempo of 
research and development has increased enormously. 
A much higher field of utilisation for natural gas 
than as fuel is seen in the conversion of the hydro- 
carbons into superior aviation gasolines, lubricants, 
^nthetic rubber, explosives, acetylene, anesthetics, 
plant life promoters, plastics, solvents and many other 
chemical derivatives. A vast supply of these deriva- 
tives is available in natural gas produced in this 
country. 

The processes and methods for sudi conversion in 
some instances are already in commercial use in the 
petroleum refining and other industries. Other meth- 
ods have been worked out in the research laboratories 
and the processes and yields that can be achieved are 
known ; but it remains necessary for further research 
to establish the means to reduce costs to the level of 
commercial practicability. Another wide avenue for 
future development in the natural gasoline and refin- 
ing industries is thus foreseen. 

Natural gas is consumed at the rate of over 2.6 
trillion cubic feet per year. The United States has 
proven reserves of 85 trillion cubic feet and another 

trillion as potential reserves. The yearly consump- 
jlon of natural gas is equivalent in fuel value to 100,- 
.wOjOOO tons of coal or over 500,000,000 barrels of 
fkeloil. 

In the Axis countries, methane gas is a widely used 
substitute motor fuel. As a matter of fact, there are 
over 107,000 compressed gas (methane, ethane, pro- 
pane, butanes) propelled motor vehicles operating in 
continental Europe, which conserved about 2,300,000 
•.barrels of gasoline for military use. The compressed 
gas is sold at filling stations in exactly the same way 
as gasoline in the United States. The gases are com- 
pressed under pressures up to 6,000 p.si. into steel 
i^linders attached to the running board of the car 
or under the floor of trucks and buses. Italy has a 
number of natural gas wellf and is operating many 
{buses and trucks plus a number of locomotives m 
methane gas. This looks like a desperate measure, 
stinee it requires on the average about 135 pounds of 
for each of these high-pressure steel ahoy eylin- 
djta in order to withstand the high pressures. Thk 
pto&actB of fermentation of iwwage are also used as 
a source of methane gas in Oetmany. Methane from 

, '' 
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coal gas is used for running motor vehicles of one sort 
or another in many of the European cities. Many 
coal hydrogenation units produce gasoline in addition 
to methane, ethane, propane and butanes by the 
Bergius and Fischer-Tropsch processes. The latter 
process will be referred to later in more detail because 
it is a potential source of many products. Buses, 
trucks, tractors and power shovels, totaling over 26,- 
000 in the United States, use compressed propane and 
butane. One truck company has liquefled butane 
functioning in a dual role as a refrigerant for fruits 
and meats and as motor fuel for the truck after the 
cooling has taken place. 

Hydrocarbons present in natural gas are methane, 
ethane, propane, butanes, pentanes, hexanes and hep- 
tanes, etc. The first four of those are gases, while 
from pentane on they are liquids useful as gasoline. 

The individual hydrocarbons have a variety of uses 
in a number of industries. Propane has been sug- 
gested for use as a fuel for breaking in aviation en- 
gines on the *^test block” since it has a high octane 
value and is readily available. Such a procedure 
would conserve the 100 octane liquid fuels needed for 
fighter, bombing and cargo airplanes in the war effort. 
Other uses for propane which have gained wide com- 
mercial application are as refrigerants and solvents 
in the refining of lubricating oils. Paraffin wax, as- 
phaltic substances, naphthenic hydrocarbons and other 
materials are eliminated from lubricants when pro-^ 
pane is used as the solvent. Over 50 per cent, of fhe 
world's lubricating oils are improved in quality by 
the use of propane. 

Two hydrocarbons present in natural gas of great 
utility are isobutane and isopentane. Isobutane is the 
key hydrocarbon in the production of aviation gaao^ 
Bhe by alkylation with olefins. In general, there is 
not enot^ isobutane available, hence it has been nec^ 
essory to isomeriae the normal butane present in nat- 
ural gas to the iso compoimd. A number of eommer- 
mai installations are in operation and under eonstrue- 
tion to isomeruse normal butane to isobutene. Konnal 
and iso pentane are also present in natural gas, and it 
is highly desirable to fractionate out the iso eompound 
due to its 31 octane rating in contrast to the ' 

which has an octane number of 64. Xsdpeptims Is 
blended with aviation gasoline in percentages rangiiig 
from 10 to 20, dependiag the other eompbuma^ 
in the Wl blend. ' 'V' 

OlelBillic hydi^cidb^ m^ 

';'as su^ :are 'inqpmtent 
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for aviatm gasoline but for synthetie rubber and a 
host of other products. There are several routings to 
piroduoe oleflxm from natural gas: one is high tem> 
perature, and the other by catalysis. The oleflnic 
hydroearbons which are now in great demand are 
ethylene, propylene, butylenes, pentyknes and buta- 
diene. Natural gas, particularly the propane-butane 
fraction, when subjected to high temperature crack- 
ing, produces ethylene, propylene, butylenes and buta- 
diene. Normal butane is readily converted into buta- 
diene in one or two stages by catalytic means at high 
temperature with yields reported of over 60 per cent. 

A branched chain parafSn, isooetane, is of great 
importance in the aviation fuel program. There are 
two methods whereby this hydrocarbon is derived — 
one is by polymerisation, in which isobutylene is polym- 
erised to a dimer in the presence of phosphoric acid 
as a catalyst. Isooctene is the product, and upon the 
addition of hydrogen, isooetane results. Isooetane has 
an octane rating of 95-100. Another method of pro- 
ducing aviation gasoline is to polymerize the propy- 
lene, butylenes and pentylenes present in cracked 
gases to a polymer gasoline under selective conditions 
which upon hydrogenation yields an aviation gasoline 
blending product of 90 octane rating. 

The polymerization process has been largely re- 
placed by the alkylation process in which isobutane 
is alkylated by butylenes in the presence of sulfuric 
or hydrofluoric acid catalysts. The resulting alkylate 
ranges in octane value from 91 to 96. The simplest 
of the oleflns is ethylene, which is used to alkylate iso- 
butane at temperatures in the order of 950^ F. and 
pressures up to 6,000 pounds. This reaction produces 
neohexane having an octane rating of 94, an impor- 
tant hydrocarbon for aviation gasoline. In addition 
tp oU^lating ethylene and butylenes, propylene and 
pentylenes are also being alkylated with isobutane to 
form additional quantities of high quality aviation 
gttiioline. It is proposed in some type of operation 
to utilise the mixtures of propylene, butylenes and 
pentylenes in the alkylation reaction with isobutane 


and also in their properties to improve their antiknock 
properties. Hexane and heptane can also be converted 
into benzene and toluene — two important hydrocat* . 
bons for high explosives. Benzene is of vital impor*"^" 
tance in the production of styrene, whidi is produced 
by the alkylation of benzene with ethylene forming 
ethyl benzene. Dehydrogenation of this compound 
yields styrene. When styrene (26 per cent.) and buta- 
diene (75 per cent.) are mixed in the presence of a 
catalyst such as peroxide, polymerization takes place to 
form the synthetie mbber Buna-S. 

The synthetic rubber program in the United States 
calls for 886,000 tons as planned in September, 1942, 
distributed as follows: 

Typos Tons 

Bima-S 705,000 

Butyl 182,000 

Neoprene 49,000 

However, the recommendations of the Baruch Com- 
mittee called for an increase of 220,000 tons to be 
apportioned as: 

Types Tons 

Bima-S 140,000 

Neoprene 20,000 

Thiokol 60,000 

Out of the total 886,000 tons of synthetic rubber 
planned for the United States, 705,000 tons of it will 
come from butadiene and styrene. The normal butane 
that will be used for butadiene will represent about 
80,000 tons a year derived largely from natural gas. 
One plant has a rated capacity of 66,000 tons and the 
other 15,000 tons a year. 

More than 100,000 barrels a day of normal butane 
are available from natural gas. If this were used just 
for butadiene making, it would satisfy the entire buta- 
diene requirements in our present synthetic rubber 
program. Hence, it can be seen that the natural gas 
industry has more than enough of the hydrocarbons 
which can be converted into raw materials to supply 
the entire synthetic rubber program. Another impor- 


using hydrdfluorio add as alkylating catalyst to pro- 
duce aU^late of 91 octane rating highly suitable for 
aviation gasoline blending stock. 

An important aviation blending fud of an entirely 
■ cumene, which is produced from the 


taut source of butadiene is through the dehydrogena- 
tion of butylene derived from catalytic cracking. This 
source mil yield at the rate of 283,000 ions annually. 

Another type of synthetic rubber is called Thiokd, 
made by chlorination of ethylene, which is then re- 


a£kyia|^<n^ of propylene and benzene in &e presence 
acid. A numikr of commercial 

heptane are two hydrocarbons 
' ihqtor fuel standpoint are praetioaQy 

^ ^ nhieim their is changed. 

has a. aero ^odanO' 'ratimr and .bmnme 


flnnd wiA aodinm polysolfide. The synthetie ndibar 
prefnm oalb for 60,000 tons of Thiokol yenriy. 
Hydn^fen sulfide is present in varying pereoitages in 
naidral gas and is readily eonverted into flowen of 
splf^. Thk sulfur may reaet with eauatie soda to 
pvddAee aoditan polysolfide. After reacting ethytem 
<fid<ttjiie, the didblorethane is formed which 
as^^widi the polysnlflde yielding Thhfiud. 

i^^Thhdndin rStrsading ■<>< 
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Besides butadiene, styrene and ethylene, a hydro- 
carbon of great importance is acetylene used in the 
production of the synthetic rubber, neoprene; it is 
also the base matehal for nylon, a replacement prod- 
uct for silk. Calcium carbide is produced from coal 
and lime in electric furnaces requiring much electrical 
power. When water is added to this compound, 
acetylene is formed. 

Natural gas or products therefrom under high tem- 
perature conditions yield acetylene readily. Two com- 
mercial acetylene units are being installed at the pres- 
ent time, one of which will produce at the rate of 76 
tons per day or 27,000 tons a year. Other units are 
also under way. The charging stock may be either 
propane, butane, natural gasoline or fractions from 
petroleum. It is believed that acetylene can be pro- 
duced at a lower cost from processing natural gas 
than by the electrochemical method of producing cal- 
cium carbide. The natural gas industry has enormous 
volumes of propane and other hydrocarbons available 
to supply the whole needs of the United Nations for 
acetylene and its derivatives. 

Germany uses acetylene made from calcium carbide, 
converting it into butadiene by a four-stage chemical 
process. Neoprene rubber is made from acetylene 
treated with hydrochloric acid. This type of rubber 
will be produced at the rate of 49,000 tons a year 
in the United States. 

The Russians start primarily with ethyl alcohol 
from grain to produce butadiene. Butadiene from 
ethyl alcohol derived from grain will be one of the 
sources in the United States synthetic rubber pro- 
gram. The tonnage of butadiene from grain alcohol 
will be at the rate of 242,000 a year, representing 
about one third of the Buna-S type production. 

There are several other types of rubber which are 
in commercial production, one of which is the tyjje 
based on isobutylene from dehydrogenation of iso- 
butane from natural gas or from cracking of oil. 
Isobutylene is copolyinerized with about 2 per cent, 
of butadiene or isoprene, resulting in a piroduct called 
Butyl rubber. In the government program this type 
of rubber will be produced at the rate of 132,000 tons 
a year. Butyl rubber, as of to-day, is not as good a 
synthetic rubber for tire use as the Buna- 8. Tires 
made of Butyl rubber have a mileage life of about 
12,000 miles with a maximum road speed of thirty-five 
miles an hour. This will naturally be improved upon. 

There is an important use for synthetic rubber 
which is fabricated so that billions of minute air cells 
are present; it is used as a liner in gasoline tanks in 
fighting, bombing and pursuit planes. When a bullet 
goes through the tank, the rubber causes it to be self- 
sealing. 

Another type of syntiietic rubber is the acryloni- 


trile butadiene which can be produced also from nat- 
ural gas and is known as Buna-N or Perbunan. 

One of the necessary materials in the compounding 
of either natural or synthetic rubber is carbon black, 
which is made from natural gas. Carbon black is an 
important component in tires or other rubber goods 
whether it is blended with natural or synthetic rubber, 
as the properties of rubber, particularly from the 
standpoint of the tensile strength and wearing quali- 
ties under service conditions, are greatly improved. 
During the year 1940 about 369 billion cubic feet of 
natural gas were converted, largely by the channel 
process (air oxidation), into carbon black with an 
average of 1.54 pounds per cubic foot of gas or about 
285,000 tons, of which about 85 per cent, was used in 
tires. Furnace black appears to be superior for use 
in synthetic rubber. 

The world^s natural rubber production for 1941 was 
about 1,675,000 long tons, of which the United States 
imported over 800,000 long tons. The United Nations 
have lost over 96 per cent, of the world natural rub- 
ber sources and Russia has lost two of its synthetic 
rubber plants in the Ukraine. 

With the tremendous increased demand for air- 
planes, tanks, motor trucks, ships, trains, gun mount- 
ings, etc., rubber is required in ever-increasing qu£bi- 
tities by both the fighting forces and the necessary 
civilian users for the successful conclusion of World 
War II. A medium-sized tank requires 600 pounds 
of rubber, small pontoon bridges, 1,000 pounds; for 
fiying fortresses the gasoline tank alone requires 600 
pounds of bullet-sealing rubber, while a large bomber 
uses 1,250 pounds, gas masks 0.75 pounds, and battle- 
ships between 75,000 and 160,000 pounds. Tires for 
large excavation trucks used by the Army have a 
diameter of 9.5 feet and weigh ovet’ 9)500 .pipunda. 
There are many hundred more products requiring 
rubber that are vital in the war effort, such as blimps, 
barrage balloons, rubber boats, rafts and life vests 
and suits for flyers, hospital rubber needs, etc. Mil- 
lions of soldiers on the %hting fronts require rubber 
in one form or another. 

The synthetic rubber picture in the United States, 
with its 886,000 tons a year at plant costs of about 
$800,000,000 is already well under way. ’ The Baruch 
Committee has recommended that this tonnage be in- 
creased to 1,106,000 tons a year. In addition to be- 
ing the arsenal for many other war products, syn- 
thetic rubber will also have to come from the United 
States to supply our allies' needs. It may well be 
^utned that even 1406,000 tons of synthetic rubber 
will be too low for the United Nations’ requirements. 

The question arises now ; Is the synthetic nd^ber 
product equal to the naturUlt In general, one any 
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that synthetic rubber is at least equivalent to the nat- 
ural; the chemist’s goal is not necessarily to synthe- 
size a duplicate of natural rubber, but it is certain 
that whatever properties Itubber has that are needed 
will not only be duplicated, but radically improved 
and new ones added. Synthetic rubber is superior to 
natural rubber in gasoline, oil and chemical resistance. 
The synthetic product is more stable to light and air, 
and has greater wearing properties. Some trucks 
using synthetic rubber tires have gone over 36,000 


miles. Sidewall tire strength is greater, meaning 
greater safety and better road gripability. The latter 
property has been tested out thoroughly on wot and 
muddy roads. Tests on hills with different truoka 
have shown that the synthetic rubber-tired vehicle 
goes up a hill with very little side-slipping, whereaa 
the tires of natural rubber slipped all over the road. 
On curves when operating the car at high speeds, the 
synthetic tire is safer than the natural. 

(To he conclvded) 


INFLUENCE OF THE ENVIRONMENT ON THE 
EXPRESSION OF HEREDITARY FACTORS 
IN RELATION TO PLANT BREEDING^ 

^ By Dr. S. H. YARNELL 

DIVISION OF HORTICULTURE, TEXAS AGRICULTURAL EXPERIMENT STATION, A. A M. COLLEGE OF TEXAS 

Environmental influence on the expression of A second component of the environment that has 


hereditary factors has many aspects. To the geneti-/ 
cist this is the cause of non -hereditary variation. Ta 
the experimental taxonomist it helps to explain the 
status of geographic races. To the breeder it may! 
represent the opportunity to provide adaptability.) 
To the horticulturist interested in cultural problems, 
differential varietal response to the environment is 
being increasingly recognized as an important factor 
in making cultural recommendations. Each aspect 
has as its fundamental basis the response of the 
hereditary factors or genes, either singly or more 
commonly in groups, to the many conditions ex- 
ternal to the organism, under which it develops. 
These outside influences arc usually rather complex 
and diflScult to control experimentally. Those most 
frequently studied are temperature, light intensity 
"and duration, soil and air moisture, wind movement 
and a* variety of nutritional factors. 

One of the first careful studies of the effect of thef 
environment on the expression of the gene was madel 
by T. H. Morgan and reported by him in 1916. A j 
strain of Drosophila was found in which the abdomen 
was defective. This was shown to be sex-linked and 
to be due to a single mendelian factor. The remark- 
able thing about it was that only the flies that hatched 
while the colony was young had the defect, while 
fiies emerging later were normal in every respect. 
By suitable tests it was shown that flies developing 
from larvae whose food had been moist had the defec- 
tive abdomen, while flies whose larval stage was spent 
on drier food were normal. 

1 Condensed address of the retiring chairman of the 
Southern Seetion of the American Society for Horticul- 
tural faience, presented at the Memphis meeting on Feb- 
ruary 6 | 1942. stations to literature have been publirited 
the eomplete paper in Volume 41, Proeoedtugs, 
600 . Hort. 


received considerable attention from the geneticists 
working with fruit-flies is temperature. Zclcny in 
1923 showed that an increase of 1*^ C. during the 
larval stage decreases the number of facets of bar eye 
by 10 per cent., of ultra-bar by 8 per cent, and of 
normal flies by 2.5 per cent. lie pointed out that the 
same effect can be obtained either by increasing the 
temperature or by adding another bar gene. 

Passing on to another insect, the Hymenopterous 
parasite of the oriental fruit moth (Trichogramma 
minutum) consists of several morphologically simi- 
lar races that carry different factors for body color 
which are entirely dependent upon an appropriate 
temperature for their expression. According to Pe- 
terson, when the average daily temperature exceeds 
62® F. the females of one race have a distinct lemon- 
yellow body color, but when the temperature drops 
below this average these same individuals become a 
metallic brown. Flanders finds that four races of this 
parasite can be identified on a basis of color when 
raised at the same temperature, but when raised at 
different appropriate temperatures they are indistin- 
guishable. Temperature with this insect not only 
affects body color but also influences the length of 
the life cycle, an important character in determining 
adaptability to climate. 

The effect of temperature on the expression of 
hereditary factors is by no means limited to insects. 

In Canna, Honing finds that the anthocyanin pig- 
ment producing ^^old purple” is recessive to another 
factor for yellow. Plants that are homozygous re- 
bessive for old purple and heterozygous for yellow 
(ssWw) are completely yellow during the heat^ of 
sifumner, bat later flowers of the same plant dav^op- 
i|)g during cool weather in the fall have a oaaty^^ 
has a form in which the flo#e^ Is ^ y 
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C. bat white at 30°. A gfenetically distinet 
Hfpe hae a white flower at both temperatures. 

The effect of low temperature on the flowering of 
biennials depends upon (a) the temperature employedi 
(b) length of time exposed, (c) stage of development, 
(d) kind of plant, (e) photoperi^d and (f) later 
growing conditions. All of us are familiar with the 
necessity of many fruits and ornamentals for cold 
during the dormant period in order to bloom and fruit 
normally in the spring. Varieties differ widely in 
their cold requirements. The use of cold in vernali- 
sation treatments to hasten fruiting would seem to be 
a variation of this same theme. The bearing of these 
differential responses of plant varieties to heat or to 
cold on the problems of plant breeding may not be 
immediately evident to those who handle plants in^'an 
environment for which their crops have long been bred 
or selected. Once these plants are grown outside uf 
their accustomed environment the necessity for heredi- 
tary factors that will permit them to grow and j^ro- 
duce as an economic crop are soon apparent. 

The some may be said of the responses of plants to 
light. The literature concerning the reactions of 
plants to photoperiod has become rather extensive., 
The interest of southern plant breeders in this subject 
arises from the shortness of the days experienced 
during both summer and winter compared to the day- 
length of the normal growing season farther north 
where many of our commercial varieties were devel- 
oped. 

Often environmental factors other than or in addi- 
to temperature and light make a significant con- 
tribution to the appearance or behavior of a plant. 
Platenius and Knott found that onions on peat arei 
twice as pungent as those grown on sand, and onions] 
on loam are intermediate in this respect. Pungency 
tends to increase with increased temperature. Moref 
sulfur in the soil increases pungency, but more soil! 
moisture decreases it. In spite of these environmental j 
effects, with comparable conditions some varieties are/ 
three times as pungent as others. 

1 Available sugars inside the plant are an important 
! factor in the formation of anthocyanin pigmentation. 
Environmental factors influencing the accumulation 
of sugars therefore affect plant color. These include 
isoU nutrients, light, temperature, water, available 
nitrogen and altitude. '^Owen reports increased 
mottling of soybean seeds on heavy, rich soil, and 
sometimes with wider spacing, while increased nitro- 
gen decreased mottling. Ratsek has been able to 
reduce the intensity of color of red roses to nearly 
white by defoliation and by pruning away carbohy- 
drate reserves. 

Work on the manipulation of a multitude of nutri- 
tiokud fsot^ Ws noivr assumed etionnotts proportions, 
lifa afl based bn Ibe asSmptioii ifluit'the of 


hereditary factors affecting growth and yield are in- 
fluenced in their expression to a considerable degpree 
by the environment. To return to Drosophila, the 
Vermillion brown stock la^ the amount of eye pig- 
ment of normal flies. When the 70-hour larvae ore 
placed on a partial mrvation diet the intensity of 
color is greatly increased. It is estimated that this 
treatment stimulates t&e production of the eye color 
hormone by ^*not less /than a hundredfold’’ according 
to Beadle, Tatum and Clancy. In studying a stock ‘ 
of the bent nose Norway rat in iriiioh about half of 
the individuals had this defect when fed a home-made 
diet, Heston was surprised to get only normal rats 
when the stock was placed on Ptirina Fox Chow. It 
was found that a certain calcium-phosphorus ratio 
and vitamin D do not allow genes for bent nose in the 
rat to express themselves. 

Work on the effect of nutrients on the fruiting of 
plants has produced rather striking results. Many 
fungi are induj(5ed to produce sexual spores on artifi- 
cial media only with great difficulty or not at all. Sax 
grew field beans with white and with colored seed 
coats on rich/and on poor soil. Factors linked with 
color gave tjfe higher yield under unfavorable condi- 
tions, while factors linked with white seed gave a 
higher yieju under favorable conditions. 

A somewhat different type of effect of environment 
on gene expression is found in its influence on disease 
resistance. Walker and Smith repoyt a decreased 
resistance of commercial varieties of cabbage resistant 
to yellows, with increased soil or air temperature to 
28° C. It would seem that both host and pathogen 
might share in this measurable response in their rela- 
tionship. 

For plant breeders faced with problems of adapt- 
ability, as many of us in the Soulb, and West are, a 
good deal of the work in experimental taxonomy has 
a direct bearing on our problems, \ It makes no real 
difference whether the characters a plant for 

a particular environment are inherited under other 
conditions or not. Whether the valuable character- 
istic represents an *^environmentaV variation” from 
what may be oonsid^%d thb normal type elsewhere, or 
represents a new genetie combination that con main- 
tain its individuality under other condiitiDns makes 
a difference only if the djimatie bonditioBS the |datit 
breeder faces are ao variable that the ueefuk^ of 
the so-called ^^environmehtal varialiion” is nulUded> 
One of the difflcultiee in diseuesiona of this kind is 
almost universal human error of aisnmiiag ^e 
familiar is the only true Aom and tiiat all dkbr 
are ^off-type,” This suggestioii <d^viokisi^ 
limitations, as the famUiax^ 
and envbKmanental.ynrihtion 
' or 'Under 
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in^emetion of a genetic complex with contrasting 
enirironmmits do have genetic meaning both for the 
toonomist and for the plant breeder. 

Hie problem of adaptation among both wild and 
cultivated plants is a matter of finding genes whose 
expression under a particular set of conditions favor 
growth and maintenance. The essential differences 
in the two oases lie in the numbers of individuals 
involved, in the methods of selection and to no small 
extent in the eeonomie motivation of the breeder. A 
better understanding of the processes of nature should 
be of value to the latter. 

Vavilov has developed the idea of parallel variation 
among geographic races and species, calling this the 
'*law of homologous series in variation.’’ He suggests 
that where plant breeders observe adaptive character- 
istics in species related to the material they are work- 
ing with, there might be a reasonable chaice of finding 
or developing the character from their own or the 
more closely related wild material. The crossing of 
genetically distinct geographic races may make it pos- 
sible to transcend the limits of ordinary types. 

The work of Massart provides an example of very 
madced response of a single genotype to different 
environmentB. Polygonum ampkibium may be readily 
adapted as a land plant, a water plant or a dune type 
merely by growing divisWs of a single individual 
under these distinct conditions. Each one would be 
considered a definite geographic race, which is the 
normal type for each environment. 

In discussing the origin of genes responsible for 
well-adapted climatic races Goldschmidt credits Dav- 
enport and Cuenot with the suggestion that genes 
useful in a nCw environment arise by mutation and 
may be carried along by chance until they have an 
opportunity to express themselves and contribute to 
the survival of the species under the new conditions. 
This has been called preadaptation. He even goes so 
far as to say , . we must regard such preadapta- 
tiohal mutations as a prerequisite for the spreading 
of a species into new areas with different conditions, 
which would,^ inaccessible to the original forms, . . ” 
White disbm»e$ the possibility of the existence of 



unlikely to be beneficial to the organism, any 
tlon of genetic factors tending to cover up the efldct 
of the new gene will have survival value, and even- 
tually this will become the normal wild type with the 
new gene fully recessive. Such a complementary 
effect might be made use of by the plant breeder in 
outcrosses of valuable but not fully adapted materia! 
to secure new genetic combinations that favor the 
development of the desired characteristic under a 
particular set of environmental conditions. The value 
of such a method will depend entirely upon the mate- 
rial available. It should be remembered that the 
breeding situation amo:^ the crop plants is different 
from that among wild species both in the matter of 
the effective number of breeding individuals and in 
the basis of selection. The opportunity for crosses 
with wild types in many instances permits the incor- 
poration of such recessive genes in the plant breeder’s 
stocks. 

Some of the most important characteristics the 
plant breeder interested in adaptability has to deal 
with may be classed as physiological. Nilsson-Ehle 
found that an apparently uniform variety of wheat' 
would become more resistant to cold through the natu- 
ral elimination of those individuals with genetic fac- 
tors for tenderness. McKinney and Sando have 
crossed spring wheat, which requires long warm daya^ 
with winter wheat, which first needs cool short days. 
In order to classify the segregation in the F* they 
found it necessary to grow populations both in the 
spring and in the fall. Heyne and Laude have tested 
the resistance of inbred lines of corn to high tempera- 
ture in the laboratory, securing differential response 
that checks with field experience. They conclude that 
^Hhe testing of seedlings for heat resistance can be 
relied upton with considerable assurance for distin- 
guishing genetic differences in the drought tolerance 
of larger plants of different strains of maise,” Haw- 
thorn has been able to select lines of Bermuda onion 
less apt to split and double. The point of chief inter- 
est to us in connection with this work on wheat, com 
and onions is that varieties that are to all appearances 


gones for edd hardiness among tropical species and 
l^ose having a southern range. Hedtes the case of a 
native Tmta pecan that waa found to be fully hardy 
in Canada. Three species of Iris native to Texas 
p in JTew York. Occasional muta- 

tio^ fox i^urdiness in tropical plants are likely to be 
^diange of dimate to give titem selec- 

a lesson for the plant breeder in 
of oril^ of doininaiwe. He %vip- 
iiioi^>W Ooine efM 


entirely uniform, do carry valuable hereditary factors 
that can express themselves only under suitable en- 
vironmental conditions. 

Before drawing the moral for plant breeders 
evitable to such a discussion as this let us review 
briefly some of the points that have been made: (1) 
smgie mendelian factors that have been studied geneti- 
oa% have been found to vary widely in their expres- 
because of differences in environmental eondi- 
(2) under one set of conditions it my be 
hilpOosibb to distinguish between distinct gimtio 
dader other conditions they mif he qtdte 
factors of tiie 
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villi mponsible for these differences include 
itipfl lemperature, light, nutrition and many geo- 
graphic Vnd cultural conditions that affect these 
things; (4) there must be appropriate environmental 
conditions before any gene or combination of genes 
can have selective value, either natural or in phint 
breeding, otherwise they may be entirely lost; (5) in 
tests, suitable conditions may have to be provided arti- 
ficially ; (6) the cumulative effect of modifying fact-)r8 
under a particular set of environmental conditions 
can be taken advantage of by the plant breeder in 
improving the adaptability of selections having special 
market appeal; (7) the value of any heritable ch. r- 
acter under a particular set of conditions may bear 
no relation to its development or lack of development 
under other environmental conditions; (8) work in 
experimental taxonomy encourages the belief that the 
adaptability of many crops for southern and western 
conditions can be materially improved by breeding 
and selection even though they have been developed 
primarily for other regions with quite different con- 
ditions; (9) improvement might be expected in some 
cases through intervarietal crosses by accumulati/ig 
genes from different varieties that may have a favor- 


able effect directly or in comlymation ; and fixiatly (10) 
in other cases more rapid progress may bfj expected 
by outcrossing to wild forms where these are 
or by making wide crosses among cultivated 
Perhaps this summary carries its own moral. ^ Ab\ 
matter of fact much of the breeding work in the South 
and Southwest has been and still is in line vrith 
considerations. 

This interest in breeding for increased adaptability 
to southern conditions evident in the past ten yeaars 
is very encouraging. As the work progresses we may 
expect an even larger accumulation of hereditary fac- 
tors favoring quality and pr<>duction under our con- 
ditions. This will make it increasingly easy to syn- 
thesize a variety according to certain specifications. 
There is still a good deal of spade work to be done. 
This means that we must discover new genes judging 
their value to us not by their expression under a dif- 
ferent environment, but by whnt they can do under 
conditions peculiar to our own locality, both as indi- 
vidual hereditary factors and in new combinations. 
With these it seems reasonable to expect that we can 
provide the plant material basis for an increasingly 
prosperous southern horticulture. 


SCIENTIFIC EVENTS 


RECENT DEATHS 

Hekmak Stabler, since 1926 chief of the conserva- 
tion branch of the U. S. Geological Survey, died on 
November 24, at the age of sixty-three years. 

Dr. Reuben Peterson, until his retirement in 19S11 
with the title emeritus for thirty years professor of 
obstetrics and gynecology at the University of Michi- 
gan, died on November 25, at the age of eighty years. 

Dr. Samuel Hanford McKee, ophthalmologist at 
the Montreal General Hospital, formerly clinical pro- 
fessor of ophthalmology at McGill University, died 
on November 25. He was sixty-seven years old. 

A recent message received through the American 
Red Cross announces the death in Germany on July 
6 of Professor Oskar Bolza at the age of eighty-five 
years. He was a reader in mathematics at the Johns 
Hopkins University in 1888-89, associate at Clark 
University, 1889-03, associate professor at the Uni- 
versity of Chicago, 1893-94, and professor, 1894 to 
1910. For many years past he had been non-resident 
professor living in Freiburg. 

Dr. Richard B. Goldschmidt, professor of zoology 
at ike University of California, writes : Mrs. L. Gold- 
schmidt, widow of the crystallographer, Professor 
Victor Goldschmidt, of Heidelberg, who had been 
professor there for about forty years and )\ad be- 


queathed his fine art collection with a large endow- 
ment to Heidelberg University, recently committed 
suicide at the age of eighty-two years, when the Nazis 
wanted to deport her to a Polish ghetto. 

TRANSFER TO THE UNITED STATES OF 
THE HEADQUARTERS OF THE INTER- 
NATIONAL SOCIETY OF SURGERY 

By a vote of the delegates from all the affiliated 
societies of the Americas, representing Argentina, 
Brazil, Canada, Cuba, Ecuador, Guatemala, Mexico, 
Paraguay, Peru, the United States, Uruguay and 
Venezuela, the headquarters of the International So- 
ciety of Surgery has been provisionally transferred 
from Brussels to the United States. 

In explaining the need for the change Dr. Endedph 
Matas, of New Orleans, acting secretary and treas- 
urer, said: 

The German occupation of Belgium and the Nazi devaa^ 
tation of the rest of Europe and all the other war-tom 
nations had virtually restricted the international relations 
of the society to the Western Hemisphere, where its W- 
lowship is widely spread through its affiliated brandies 
in North, Central and South America. 

The Executive Committee of the United States Division, 
the largest, most active contributor to the transactioii, felt 
it their duty conjointly wi^ thdr Latin American ed- 
leagm to rescue the seciel^ the |iedii of thl j|iro^ 
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p«ui conflagration. The flrst steps were taken in Noveni' 
ber, 194 1| at Boston^ but no flnal action could be taken to 
transfer the ofiflcial sanction in Brussels to America with- 
out ihe concurrence and approval of all the affiliated 
branches in America. 

The act by which the transference of the society 
was effected was signed either personally or by proxy 
by the delegates from all the affiliated societies of the 
Americas. 

By action of the Council of Delegates, the official 
seat of the society will be established in the Inter- 
American Division of the New York Academy of 
Medicine, directed by Dr. Mahlon Ashford, where Dr. 
Enrique J. Cervantes, assistant secretary- treasurer of 
the executive committee, editor of America CUnica, the 
official organ of the society, and editor and secretary 
of the Hispanic-Amcrican Medical Society, will be 
able to render service to the fellows of the society and 
to medical visitors coming from the Latin American 
countries. 

The affairs of the society will be administered by an 
executive committee composed of Dr. Elliott C. Cutler, 
Col. M. C., U. S. Army, chairman in absentia, Dr. 
Eugene Pool, Dr. Arthur W. Allen and Dr. Matas. 

A meeting held on February 12 was presided over 
by Dr. Eugene Pool, who serves as acting chairman 
of the executive committee for the United States, in 
the absence of Colonel Elliott C. Cutler, now at the 
front. Dr, Jose Arce, dean of the University of 
Buenos Aires, is serving as acting president in the 
absence of Professor L. Meyer, of Brussels, detained 
in Belgium by Nazi compulsion. 

A revision of the constitution prepared by Dr. 
Matas was adopted in November and a representative 
group of fellows from New York and elsewhere signed 
the act of reorganization, as witnesses of the signing 
of the act by the delegates of the governing council. 
These included Dr. Mahlon Ashford, director of the 
Inter-American Division of the academy, and Dr. 
Archibald Malloch, librarian of the New York Acad- 
emy of Medicine; as fellows and guests were Drs. 
Walter Estell Lee, of Philadelphia; Russell S. 
Fowler, Ralph Colp, Edwin G. Ramsdell, Frederick 
W. Bancroft, Howard Lillienthal, Charles Elsberg, 
Seward Erdman, Oarl^igg^, Henry Lyle, and others 
elsewhere by proxy. 

GENETICS IN THE U. S. S, R. 

Following are the essential parts of a letter writ- 
ten to Dr. M. Demerec, the Carnegie Institution, Cold 
Spring Harbor, New York, by Dr. S. Gershenson at 
Ufa, U. S. S. R., on July 6, and received by registerei 
mail on Novoniber 20 ; 

My laboratories, both Institute ^of Zoology of 

m Academy of Sciences df the Ukranian SBidiMtNi in 


the Kiev State University were, like all other srientlfle 
institutions, safely evacuated from Kiev. At present the 
first of them, where I am working, is in Ufa (Ural), the 
second in Kasyl-Orda (Middle Asia). All our laboratory 
equipment is with us, but we lost all our Drosophila 
stocks, among which were some very valuable ones (e.^., 
a ccdlection of over 100 mutant genes of D. busokif most 
of which were already mapped, collections of mutant 
genes from wild populations of I). funehriSt D, melano- 
gaster, etc.), and both our laboratory and private libra- 
ries are also lost. This latter loss is especially painful, 
and I should be greatly obliged to you and to all Ameri- 
can geneticists whom I would kindly request you to in- 
form on the subject, for sending of not only the reprints 
of new works appearing out of press, but also for sending 
of all old reprints which you can spare. . . . 

At present we ‘ are actively occupied with selection, 
breeding and genetics of the oak silk- worm and of cattle. 
Besides this work on economically important objects, 1 
continue to study the distribution and dynamics of melan- 
ism in the hamster — a work that I have been leading 
during the last three years, and which has already given 
some interesting results concerning the mechanism of 
natural selection and the origin of lower taxonomic units. 
I am also working on some theoretical genetical-evolu- 
tionary questions. 

Pleaso extend my best regards to my colleagues. 
Kindly tell them as well as other American geneticists 
that we are trying hero to help all wo can in the 
great fight against fascism and that we unanimously be- 
lieve in a complete victory over our common foe. We all 
greatly welcome the recent agreement between U. S. A. 
and U. S. 8. B. and trust that it will lead, among other 
important results, also to the further development of 
scientific relations between our countries. 

Information received from the Embassy of the 
U. S. S. R., in reply to inquiries, indicates that books 
and reprints can be sent by mail in small packages 
addressed directly to the Academy of Sciences of the 
Ukranian S. 8. R. in Ufa. If, however, the material 
is very bulky and can only be sent in packing cases, 
it would be advisable to send it by sea. In that case, 
the Embassy will be glad to send shipping directions 
if the weight and dimensions are supplied. 


THE ST. LOUIS MEETING OF THE AMERI- 
CAN SOCIETY OF AGRONOMY 


The thirty-flfth annual meeting of the American 
Society of Agrononjy was held in the Hotel Statler 
in St, Louis, Missouri, on November 11, 12 and 13. 
There were 393 members and guests registered in at- 
tendance. The meetings were held jointly with the 
Soil Science Society of America. 

A general meeting was held on the morning of 
November 12, with President Richard Bradfleld pre- 
siding. Papers were presented by Dr, 0. S. Aamodt 
and by Dr. Frank W. Parker, of the Burean^ of 


P|||^yndi^ Following these papers a oonuuittee 
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txsm’pamA of Dean M. F. Miller of Missouri, Dr4 L, 
F. Qraber of Wisconsin, and Dr. R. D, Lewis of 
Ohio kd a round table discussion on “The American 
Society of Agronomy and the War.^' The annual 
dinner was held in the evening, at which time Presi- 
dent Richard Braddeld delivered his presidential ad- 
dress. The Crops Section had one general program 
and eleven subsectional meetings. Thirty-four papers 
were presented and conferences held on Statistics, 
Teaching, Alfalfa and Com Improvement. 

The Soil Science Society had one general program 
and thirteen sectional programs. Eighty-two papers 
were presented. In addition to formal papers there 
were discussions of Soil Survey Techniques, Problems 
of Soil Classiftctition and the Contribution of Soil 
Survey to the War Effort and Post-war Planning. 
The annual banquet was held on Wednesday evening, 
when D. Howard Doane, of the Doane Agricultural 
Service, St. Louis, gave the address. 

A meeting of interest to members of both socie- 
ties was held on Friday morning. At this session 
five papers were presented on the general topic of 
“Cropping Practices in the Great Plains.” 

Vice-president F. D. Keim, of the Society of 
Agronomy, announced the names of the fellows elect 
and presented certificates at the annual dinner. 
Frank W. Parker was elected vice-president of the 
society. 

THE UPPER PENINSULA MINERAL RE- 
SOURCES CONFERENCE 

The Upper Peninsula Mineral Resources Confer- 
ence was held on November 21 at the Michigan Col- 
lege of Mining and Technology, Houghton, with five 
federal representatives in attendance. The confer- 
ence was planned to study exploitation and utilisation 
of the mineral resources of northern Michigan. 

The U. S. Geological Survey was represented by 
Drs. W. S. Burbank, J. J. Runner and C. F. Park, 
Jr.; the U, S. Bureau of Mines by E. F. Fitzhugh and 
District Engineer B. P. Barrett; the Michigan Geo- 
logical Survey by its director, Dr. R. A. Smith; the 
University of Michigan by Professor K. K. Landes, 
head of the department of geology; Michigan State 
College by Professor S. G. Bergquist, head of the 
department of geology and,geography ; the University 
of Minnesota Mines Experiment Station by Director 
E. W. Davis; the Michigan College of Mining and 
Technology by a large number of faculty members; 
and mining companies by their chief geologists, min- 
ing engineers and other olficials. 

The address of welcome was given by President 
Grover C. Dillman, of the institute. The introductory 
sesiaion was conducted by Dr. Smith. The luncheon 
address on “Lake Superior Iron.Qw and (|)iM^ar 
Emergency” was delivered by Mr* Davis. 


Committees appointed included those 
ores, iron ores, mineral dressing, non-metallics, geo- 
physical prospecting, federal and state cooperation 
and planning, and university and college eooperati<m 
and specialization. 

The chairmen and co-chairmen included Messm. 
Burbank, Fitzhugh, Smith, Landes, Bergquist and 
Dr. T. M. Broderick, chief geologist of the Caluinet 
and Heela Consolidated Copper Company; E. L. 
Derby, Jr., chief geologist of the Cleveland Cliffs 
Iron Company; Stephen Royoe, oonsulting mining 
geologist representing Pickands Mather and Com- 
pany; Dean James Fisher, of the Michigan College 
of Mining and Technology; and Professor N* H. 
Manderfield, head of the mineral dressing department 
of the institute. 

In charge of all arrangements was Dr. A. K. Snel- 
grove, formerly of Princeton University and now 
head of the department of geological engineering at 
Michigan College. 

THE ENGINEERING COLLEGE RESEARCH 
ASSOCIATION 

Seventt-three engineering colleges from all parts 
of the country have organized an Engineering Col- 
lege Research Association to cooperate with the war 
agencies of the Government and with war industry 
in the prosecution and promotion of research needed 
for the war effort. 

The council of the association, with Dean W. E. 
Woolrich, of the College of Engineering of the Uni- 
versity of Texas, as chairman, held its first meeting 
in Washington on November 27. The formation of 
the organization closely follows the establishment by 
the War Production Board of the Office of Produc- 
tion Research and Development under the direction 
of Dr. Harvey N, Davis, president of the Stevens 
Institute of Technology. A close degree of liaison 
between this office and other governmental and pri- 
vate agencies dealing with wartime research will be 
maintained by the association in an effort to utilise 
to the fullest possible degree the vast research facili- 
ties of the engineering colleges of tiie nation. 

The association will coordinate the reseordb activi- 
ties of the engmeering college laboratories and per- 
sonnel for the task of oonduct&g vttel studies affect- ' 
ing war materials and production. It will also assist 
in organizing the research facilities of the engineering 
colleges in undertaking studies designed to promote 
post-war reconstruction and economio ad;iitatmmtt 
through new and improved processes affectihg indus- 
try, public works, the conseirvarion and development 
of natural resources, public health and other rimflay 
aeiiiivities* It is further pknned that the gyohp ^ 
act as a continuktg agCttigr for devdofii^ 
ordtoathig, v ; 
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engineering in the United States. It is pointed out 
that tbrough the cooperation of aueh a large number 
of leading engineering schools expensive and wasteful 
dupHeation of effort will be avoided, and that a maxi> 
mum utilisation of facilities and personnel and a high 
degree of coordination will result. 

In addition to Dean Woolrich other officers of the 
aasociation are : Dean Earle B. Norris, Virginia Poly- 
technic Institute, First Vice-president; President C. 
C. Williams, Lehigh University, Second Vice-presi- 
dent; Dean R, L. Spencer, University of Delaware, 
Treasurer, Council members of the group are Dean 
Ivan C. Crawford, University of Michigan; Dean 
Thorndike Seville, New York University; Dean Sam- 


m 

uel B. Morris, Stanford University; Dean F, M. 
Dawson, the State University of Iowa; Dean N, A. 
Christensen, Colorado State College, and Dean Q. M. 
Butler, University of Arizona. 

This is the first time that the research departments, 
institutes and experimental stations of technological 
institutions have been brought together in an organi* 
zation of this kipd. While most of the members are 
already associated in other professional and educa- 
tional groups, they have never joined hands for the 
express intention of coordinating and stimulating 
engineering research. It brings together in one group 
institutions with research facilities valued at many 
million dollars. 


SCIENTIJfIC NOTES AND NEWS 


ORViLiiB Wright has been elected an honorary 
member of the British Institution of Mechanical 
Engineers in recognition of “his distinguished con- 
tributions to mechanical science.” It is said in the 
citation that “his early pioneer research and eminent 
scientific attainments have richly endowed the annals 
of science.” 

Thk twenty-seventh annual dinner of the Institute 
of Medicine of Chicago was held at the Palmer House 
on December 2. The dinner was in honor of Dr. 
Ludvig Hektoen and Dr. James B. Herrick, who have 
been active members of the Board of Governors since 
the founding of the institute in 1916. Dr. James P. 
Simonds spoke on “Ludvig Hektoen: A Study in 
Changing Scientific Interests,” and Dr. J. Christian 
Bay on “James B. Herrick: Youth in Man Makes 
History.” 

^ Dr. Bxrkard Sachs, neurologist and founder of 
the neurological division of Mount Sinai Hospital, 
past-president of the New York Academy of Medi- 
cine, who will be eighty-five years old on January 2, 
was presented at a special ceremony on November 24 
with a volume of 700 pages containing eighty-three 
original papa's on the progress of neurology, com- 
piled in honor of his sixty years of medical practice 
and researdi* Dr. Foster Kennedy, chief of the 
Neurologicel Service at Bellevue Hospital, presided. 

Die. F. W. Hodgb was elected president of the West- 
ern Museums Conference at the recent Los Angeles 
meeting. 

At tiie second annual meeting of the Montana 
of Sdences, keld on October 30 and 31 at 
tim fcUowitig^^^ elected to office for the 
Bev. B. J. Topdl, Carroll GoUege, ^f^si- 
Harold CawO^ii*^ Montana State Univer- 
md Smof} Dr. D. Q. 


Posin, Montana State School of Mines, Second Vice- 
president; Dr. R. W. Hiatt, Montana State College, 
Third Vice-president, and Professor Melvin S. Mor- 
ris, Montana State University, Secretary-Treasurer, 
The academy, in the organization of which Dr. Gor- 
don B. Castle, of Montana State University, and Dr. 
Harlow B. Mills, of Montana State College, took a 
leading part, was planned in 1940 at a general meet- 
ing held in Great Falls. 

Dr. Edwin F. Gildea, associate professor of psy- 
chiatry at the School of Medicine of Yale University, 
has become professor of psychiatry and administra- 
tive head of the department of neuropsychiatry at the 
School of Medicine of Washington University, St. 
Louis. 

Dr. Harold Phillips Hill, clinical professor of 
medicine at the School of Medicine of Stanford Uni- 
versity, San Francisco, has been made professor 
emeritus. Dr. Victor E. Hall and Dr. John Field, II, 
in physiology, and Dr. Charles E. Smith in public 
health and preventive medicine have been promoted 
to full professorships. 

The enlargement of a program of research into the 
causes of cancer has been made possible at the Uni- 
versity of Minnesota by a gift of $5,500 a year for 
five years from the Citizens Aid Society of Min- 
neapolis to support what will be known as the George 
Chase Christian professorship in cancer research* 
Dr. John J« Bittner, now associate director and vice- 
president of the board of directors of the Boscoe B. 
Jadcaon Memorial Laboratory at Bar Harbor, Maine, 
has been appointed the first incumbent of the chair. 
4«ooiated with Dr. Bittner, who will study the cancer 
pinhlem as a geneticist, will be Dr. Maurice B. 
Ylasdier in phyriology and Dr. Robert Q. Qremi in 
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F. W. Parker, of E. I. du Pont de Nemours and 
Company, Inc., has for the duration of the war 
become chief of the Division of Fertilizer Research 
of the Bureau of Plant Industry. He succeeds R. M. 
Salter, who has been made chief of the bureau. 

Dr. D. P. Morgan, chemical consultant for Scudder, 
Stevens and Clark of New York, has been appointed 
director of the chemicals division of the War Pro- 
duction Board. 

Dr. Wallace H. Wtjlpeck, formerly associate di- 
rector of marketing research at the Psychological Cor- 
poration of New York, has been appointed director of 
research for the Federal Advertising Agency of New 
York. 

Dr. William T. Anperson, Jr., for nearly twenty 
years director of the radiation research laboratory of 
the Hanovia Chemical and Manufacturing Company, 
has been granted leave of absence to enable him to 
accept a commission as a lieutenant in the Naval 
Reserves. 

Dr. S. a. Saletore has been appointed director of 
the Laxmi Narayan Institute of Technology at Nag- 
pur, India. Dr. A. Nagaraja Rao, of the Imperial 
Institute of Sugar Technology, Cawnpore, has been 
appointed professor of applied physical chemistry in 
the same institute. 

Lieutenant Colonel G. R. Ensminger, of the 
Safety and Security Branch of the U. S. War De- 
partment, has been appointed a member of the Sec- 
tional Committee of the American Standards Asso- 
ciation on Allowable Concentrations of Toxic Dusts 
and Gases, The committee will determine and pro- 
mulgate the allowable concentration limits of harmful 
gases, vapors, fumes, dusts and mists in the atmos- 
phere of working places, from the viewpoint of the 
prevention of occupational disease. 

Henry Rot Dean, F.R.S., professor of pathology 
at the University of Cambridge, has been elected rep- 
resentative of the university on the General Medical 
Council for the next five years. 

The first annual Robert J. Terry Lecture was de- 
livered before the St. Louis Medical Society on 
December I by Dr. Stuart Mudd, Philadelphia. He 
spoke on the “Morphology of Pathogenic Bacteria 
and Viruses as shown by the Electron Microscope, 
with Some Practical ImpUcationB.” The lecture was 
established through a bequest of $6,000 in the will of 
Dr* William T. Coughlin, who died in May, 1940. 

Dr. Irvine MoQuarrie, professor of pediatrics at 
the Medical School of the XJnivers% of Minnesota, 
delivered on November 3 and 4 addresses of the 
Porter Lectureship in Medicine of the^Sdiool of Medi- 


cine of the University of Kansas. His subjects were 
“Experiments of Nature and the Advancement of 
Medical Knowledge,” “Medical Experiences in Be- 
sieged China” and “Diseases of Adrenal Glands in 
Children.” 

Dr. a. F. Blakeslbe, formerly director of the 
Department of Genetics, Carnegie Institution of 
Washington at Cold Spring Harbor, now William 
Allan Neilson professor at Smith College, gave two 
lectures at Toronto on November 21, one in the series 
of Saturday evening public lectures of the Royal 
Canadian Institute on “Controlled Development of 
Plants” and the other to members and friends of the 
Botanical Club of the University of Toronto on “Seg- 
mental Interchange in the Evolution of Chromo- 
somes.” 

Dr. a. J. Carlson, of the University of Chicago, 
spoke before the Syracuse Chapter of Sigma Xi on 
December 2. His address was entitled “Some Un- 
knowns in the Physiological Pathology of Aging.” 

Dr. Alexander Silverman, head of the depart- 
ment of chemistry of the University of Pittsburgh, 
will make an address at the Franklin Institute on 
December 16, He will speak on “Glass and the 
War.” 

Dr. E. D. Merrill, administrator of botanical col- 
lections at Harvard University and director of the 
Arnold Arboretum, delivered from November 12 to 
18 a series of lectures at Cornell University on the 
origin of cultivated plants, under the auspices of 
the Joseph H. Schilf Foundation. In connection with 
the three lectures in this series he also conducted a 
seminar on problems of botanical bibliography and 
one on the botanical work of C. S. Rafinesque. 

Dr. Colin M. MacLeod, of New York University, 
and Dr. Alphonse R. Dochez, of Columbia University, 
will participate on the evening of December 7 in a 
discussion on “The Atypical (^VirusO Pneumonias” 
at the College of Physicians and Surgeons, New York. 
This is the second program arranged by the New York 
Bacteriologists’ War Research Projects Group to re- 
view bacteriological problems of importance for the 
war in order to formulate research projects to be 
undertaken by members of the group. 

Workers with the electron supermicroscope held a 
symposium in Chicago on November 27 under the 
leadership of Professor G. L. Clark, of the University 
of Illinois. The symposium was planned as part of 
the National Chemical Exposition. In addition to 
representatives of the laboratories already having 
electron microscopes, many government and indmh 
trial laboratories sent representatives* The symr 
posixun was the first opportunity that workers in this 
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field have had to exchange ideas and information 
about techniques and problems. It may lead to a 
permanent organisation. Among the subjects dis- 
cussed were problems of operation, of mounting 
specimens, enlarging electron micrographs, interpret- 
ing the micrographs and of using the electron micro- 
scope for electron diffraction and in the examination 
of bacteria, cells, rubber, synthetic rubber, cellulose, 
colloids, powders, clays, ores, smokes, oils, etc. The 
latest types of electron microscopes were exhibited. 
Dr. V. K, Zworykin, associate director of RCA Re- 
search Laboratories, gave a lecture on the relation 
of the electron microscope to chemical research. 

The Committee on Meteorological Education of the 
American Meteorological Society, Professor A. F. 
Spilhaus, chairman, recently organized a panel of 
readers from members of the society who are willing 
to review manuscripts of meteorological books for 
publishers who may wish to use this service of the 
society. The panel consists of a number of profes- 
sional meteorologists, each an expert in one or more 
phases of the field. Publishers wishing to avail them- 
selves of the services of the panel are asked to address 
inquiries to the chairman of the Committee on 
Meteorological Education, stating the type of manu- 
script to be reviewed. The committee will suggest the 
individual or individuals on the panel who would be 
beat suited to make the review. In Canada this pro- 
cedure will be cleared through Dr. Andrew Thomson, 
the Canadian member of the committee. 

The new plant for the manufacture of electronic 
tubes of the National Union Radio Corporation at 
Lansdale, Pa., was formally opened recently with 
ceremonies in which Army and Navy officers par- 
ticipated. The National Union Company was wel- 
comed to Lansdale by Floyd B. Kulp, president of 
the borough council, and S. W. Muldowny responded 


for the company. The plant, representing the most 
advanced design and construction, is 40,000 square 
feet in area. Included in it are offices, laboratories 
and complete manufacturing facilities. All activities 
are carried out on a single level. 

As of November 28, 397 staff members of the Uni- 
versity of Illinois had entered the military and navy 
armed services, while 31 others had been granted 
leaves for the war service other than in the armed 
forces. These include members of the university at 
Urbana and of the Colleges of Medicine, Dentistry 
and Pharmacy at Chicago. 

At the request of the National Research Council, 
Washington, D. C., the department of botany of 
Field Museum, Chicago, is preparing manuals of 
plants of the tropics which are likely to be of special 
interest or concern to soldiers, sailors and marines 
at posts in Latin America. The manuals describe 
and figure plants which are poisonous or otherwise 
noxious, as well as those which are valuable as 
sources of food for enlarging the diet or as emer- 
gency rations. The manual on the plants of the 
Guianas and Brazil, of which a section on poisonous 
plants has already been printed, is being prepared 
by Dr. B. E. Dahlgren, chief curator of the depart- 
ment. The manual of plants of Central America is 
in the hands of Paul C. Standley, curator of the 
herbarium. 

The Yale chapter of the Society of the Sigma Xi 
has announced the election of 95 new members and 
associates who come from 20 states and Argentina 
and Canada. Of those chosen, 12 are faculty mem- 
bers and research fellows, 44 are graduate students, 
and 39 are undergraduates. Six undergraduates in 
Yale College, the School of Engineering and the 
Sheffield Scientific School received the extraordinary 
honor of election in their junior year. 


DISCUSSION 


THE OLD STASEISH-CLAH QUESTION 

The question as to how a starfish can open a clam 
so as to insert the starfishes stomach between the valves 
and thus digest the clam has been discussed for gen- 
erations. 

Any one who has tried to pry open the valves of a 
dam or oyster will feel sure that no starfish could 
force the valves apart by any sudden pull. During 
some recent experiments the writer tested the force 
necessary to open average-sized oysters and little-neck 
dams [V$nm) by insertiiig a steel hook in a notdi 
gvonnd in eadi valve and then palling with a large 
spring scale. One oyster, after having been subjected 


to a pull of 1,500 grams for 40 hours required 22 
pounds pull with the scale before the adductor muscle 
was torn apart. Another oyster under similar con- 
ditions required a pull of 30 pounds. Several dams 
subjected to a pull of from 23 to 26 pounds were still 
intact when the shells broke. It would seem, therefore, 
that instead of being able to resist a sudden pull of 
4,000 grams, as has been stated, these bivalves may 
withstand a pull of from 10,000 to 14,000 grams, or 
more. It is to be noted, also, that the hooks used in 
the above experiments were attached to the middle of 
^ margin of the shells, where the greatest leverage 
wto exerted, while only a relatively small number of 
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tubefeet could find Attachment along this ventral mar- 
gin^ and many attached near the hinge would have 
practically no leverage. 

Many of the text-books of zoology discuss this sub- 
ject and several of them quote from Shipley and 
MacBride^ as in the following, from Newman’s ^*Out- 
lines of General Zoology,” 1936 : ** *lt was long a 
puzzle how the starfish succeeded in forcing its victim 
to relax its muscles and allow its valves to open. It 
was supposed that the stomach secreted a paralyzing 
poison, but it has been conclusively known that this 
is not the case, but that the starfish drags the valves 
of its victim apart by main force, often actually 
breaking the adductor muscles. The pull exercised by 
the suckers is not nearly strong enough to open the 
valves at once, but the starfish has staying power and 
eventually the muscle is slowly forced open.’ The 
secret of the unusual endurance of the starfish is that 
its tubefeet work in relays, some resting while others 
work.” It will be noted that Newman ascribes the 
supposed great endurance of the starfish to the work- 
ing in relays of the tubefeet. 

In Bigelow’s “Applied Biology,” 1911, is given an- 
other theory which seems veiy reasonable. He says : 
“A starfish fastens its suckers on an oyster, and then 
the stomach covers the edge of the oyster’s shell with 
the result that the currents of water are stopped and 
the animal within the shell is killed by suffocation. 
The shell then gaps open, the starfish’s stomach pours 
in its secretion, the tissues of the oyster are dissolved 
(digested) while in its own shell, . . 

How completely the stomach of the starfish covers 
the edges of the bivalve shells the writer has never 
noticed; but it seems likely that, at least in the ease 
of those having well-developed siphons, it would only 
be necessary to cover the region where the siphons are 
located. 

In the fifth edition (1942) of his “College Zoology” 
Hegner is non-committal, saying simply: “Starfish 
are often destructive in oyster beds since they succeed 
in pulling open the sheila and devouring large num- 
bers of these bivalves.” 

In a personal letter Thurlow C. Nelson, an oyster 
specialist, says: “I have always been most skeptical 
of the current idea that a starfish opens an oyster 
by main force.” He says, “What I said was that a 
starfish can not exhaust an oyster owing to the fact 
that the muscle when closed automatically looks.” He 
refers to the discussion of this looking mechanism in 
Bayliss’s “Prindples of General Physiology.” 

Borne three dozen dams {Venu$) and oysters were 
tested, by the writer, to get some idea as to their en- 
dnmnee. The bivalves were bought at stores in Mor^ 
gaatown and bad all doubtless beid out of the sea 


for considerable but vaiying leng^ of time. The 
artificial sea water, mostly simply 3*5 per cent. NaOl, 
was usually at the laboratory temperature from 20^ 
to 27^ C. It is likely that under these rather unfavor- 
able conditions the endurance of the molluscs was 
somewhat reduced. A small notch was ground, on a 
carborundum wheel, in the ventral edges of the valves, 
just large enough to insert two small steel hooks. 
One hook was fixed, the other was attached to a cord 
that ran over a pulley and had an easily changeable 
weight attached. The animal was suspended, ventral 
side up, in the salt water. The extreme ventral edges 
of the valves were just above the surface of the water. 
As the valves were forced open the gape was mea- 
sured, at intervals, in millimeters. There was not 
much variation in the sizes of the specimens used. A 
considerable variation was noted in the endurance of 
both oysters and clams, possibly due to the difteroiees 
in their individual vitality, just as some will live out 
of water much longer than others. For example, one 
clam, whose valves did not seem tightly closed, was 
opened and its muscles tom apart in 45 minutes by a 
pull of 3,700 grams; while another clam endured the 
same traction for 48 hours without the muscles tear- 
ing, though the valves gaped 26 mm. 

Various weights from 900 to 4,000 grams were used. 
One oyster with a pull of 1,500 grams, which is mofe 
than the estimated strength of the starfish (however, 
this strength may have been estimated) at the end of 
5 days had a gape of only 12 mm, wide enough, per- 
haps, for the insertion of a starfish stomach. Another 
oyster, under 1,500 grams traction, had a gape of 11 
mm and required a pull, with the spring scale, of 22 
pounds (more than 10,000 grams) before it could be 
tom apart, at the end of 48 hours. One clam, under 
a traction of 1,500 grama, remained tightly closed for 
about 45 hours, and at the end of 5 days had a gape 
of only i mm; at the end of 8 days the gape was 7 mm 
(rather narrow for insertion of a stomach); on the 
.ninth day the muscles were tom apart. 

In some cases the valves opened for a millimeter 
or two within a few minutes, but when the valves were 
tapped with a pencil they snapped together instantly. 
In genera] this more-or-less sudden elosare of tiie 
valves when tapped occurred even after several boors 
or even days. 

This fairly early opening to a very stigbt degree 
might lend support to the theory that the stardsh 
seeretea over its victim a paralyzing fluid, iinee ^ 
fluid could pass through a narrow openiig &at 
would be quite impassable for the stmnacb of the 
flsb. Of eourse the starfish tni^ have n^b^Uifr^aUe 
enduranoe, eapeeialiy if it can rest its tuMeet 
using them in alternate groiqiei as soggpif^^l^l^ 
Newmaik 
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It w&vld be mtereetmg to test the straigth and en- 
dttranoe of perfectly fresh specimens under normal^ 
sea conditions. 

A. M. Eeebb 

West ViaannA Ukitebsity 


THE FIRST FREE-LIVING FRESHWATER 
JELLYFISH FROM SOUTH AMERICA 

This past March, Mr. German Frick, an engineer 
residing in Santiago, Chile, was much surprised to see 
jellydsh moving about in a small body of fresh water 
in Tranque Marga-Marga, near Quilpu4 (Province of 
Valparaiso), 40 kilometers from the sea. Seeking 
more information about them, he took several of them 
to the senior author who, in turn, appreciating the 
uniqueness of the discovery, forwarded the specimens 
to the U. S, National Museum, along with a very 
realistic, original sketch of the animals. 

A comparison with preserved material in Washing- 
ton readily permits the identiheation of both sketch 
and specimens with the well-known widely distributed 
Craspedacusta sotoerhit (Lankester). This species 
has heretofore been reported from Europe (Austria, 
Csecho-Slovakia, England, France, Qeimany, Holland, 
Poland and Russia), Asia (China and Japan), the 
Hawaiian Islands, twenty of the United States of 
North America, Panama (in the Canal Zone near 
Barro Colorado Island) and from an aquarium only 
at Porto Al^pre, BrazilJ The present record, how- 
ever, is the first for the free-living freshwater medusae 
in South America. 

The medusae varied from 5 to 10 mm in diameter. 
They were much disintegrated after their long voyage 
to North America. There were at least five series 
(sixes) of tentacles, and probably seven in the largest 
specimen ; the smallest specimen had only four series. 


Saktuoo, Chius 
Washinotoh, D, C. 


Caklob E. Poktkb 
Waldo L. Schmitt 


DEFORMATION OF ROCK STRATA BY 
EXPLOSIONS 

A mtoxHT note by Boon and Albritton^ mentions the 
Skrra Madera Dome of western Texas as an example 
of a stoeture which might possibly have been formed 
by explosion from a meteoric impact. 

Xt bappens that in tilie course of a routine gravity 
siqrvey in Pecos County, Texas, stations were made 
on imd around Sierra Madera. The results of this 
Verb heve been indicated in another connection in a 

16: U6-148, figs. I-Xl. Porto 
Mo GMm h XfiBO. Gives notes <m ^r- 
SlS^ b 09 i poiyM and in an aqwium at Porto 

li&loi bt with CmspsdnotMto^ 

and a a Altwitton, Jr., S6 : 


paper by Hammer.^ The gravity work indicates a 
positive gravity anomaly with a relief of about 3.5 
mg.® Presumably if the geologic structure were 
caused by a meteoric impact, the only explanation 
for the positive gravity anomaly would be excess mass 
brought in by the meteor. The form and width of 
the gravity anomaly can be accounted for by a con- 
centrated (».c., spherical) mass with its center at a 
depth of the order of 3500^ and with a total excess 
mass of the order of 4 x 10^® grams. If it were as- 
sumed that this were a sphere of meteoric iron, the 
required diameter would be about 3000'. The gnc'uvity 
anomaly is quite well centered over the topographic 
feature and therefore the excess mass must be sub- 
stantially vertically below the surface geologic feature. 

The depth and moss required to explain the gravity 
anomaly both seem much too large to be associated 
with a meteorite. Therefore, the geophysical contri- 
bution makes it seem much more probable that this 
feature is caused by igneous intrusion or some other 
more ordinary geologic processes rather than being 
the result of a meteoric explosion. 

L. L. Nkttleton 

Gulf Besearcb & Development Oo., 

PiTTSBUBOH, Pa. 

SEGREGATION OF TYPE SPECIMENS 

The result of inquiries made by a committee of the 
Systematic Section of the Botanical Society of 
America and the American Society of Plant Taxono- 
mists shows that of about 76 North American her- 
baria known to contain type specimens, 23 keep their 
types segregated from the main collections. In 8 of 
these, including the U. S. National Herbarium, Gray 
Herbarium, New York Botanical Garden, Philadd- 
phia Academy, Rocky Mountain Herbarium and the 
herbaria of the Universities of Pennsylvania, North 
Carolina and Arizona, the segregation is in progress, 
but not complete. The Los Angeles Museum has its 
types stored in a vault in the interior of the country 
for the duration of the war. The U. S. National Hear- 
barium is preparing to move its type collection to a 
safer location during the war, but this has not yet 
been accomplished. The New York Botanical Garden 
is in the midst of the process of segregation, and as 
the types are removed from the main collection, they 
are being sent to an institution in a safer locality. 

About 20 of the collections containing types are 
housed in buildings which are not fireproof. This 
indades such important herbaria as the U. 8. National 
H^barium, the Bailey Hortorium and the Arthur 
Herbariam of rust fungi at Purdue. 

What tbe above means is that in at least 20 Axneri^ 
dab herbaria types are exposed to the risk of fire, 

'^«Sl||^tmd Hammer, Terrain Corrections for Gravl- 
Sp^aterlBtatiww,/* Geopfcysies, 4s 8, 187, July, im. 
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and in at least 53 they are handled every time the 
covers of the species they represent are taken out, 
even for routine determination, filing, etc. Over a 
period of years this handling inevitably results in 
breakage. 

Considering that types are irreplaceable and that 
they are one of the basic assets of the science of 
botany, the complacency of American botanists is in- 
deed remarkable. That many European scientific 


institutions have been severely damaged by bombs 
is an indisputable fact. Yet apparently only three 
institutions in the United States are taking steps dur- 
ing the war to get their types out of bombing range. 
This is almost beyond belief, considering the magni- 
tude of steps taken in other aspects of civilian defense 
throughout the nation. 

F. R. Fosberg 

Falls Church, Va. 


QUOTATIONS 


THE PITTSBURGH MEETING OF THE 
AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCEi 

TO THE MEMBERS OST THE AMERICAN ASSOCIATION 3POE 

THE ADVANCEMENT OP SCIENCE: 

When the American Association for the Advance- 
ment of Science and all similar societies planned their 
winter meetings, the present situation could not have 
been foreseen. We had not even entered the war, and 
did not dream of a congestion of transportation such 
as now exists. When the present situation had devel- 
oped, it was (in the opinion of a majority of the 
committee having power) too late to postpone our 
meeting. 

Transportation is now so greatly overtaxed that 
necessaries of life can barely be carried ; the railways 
should be spared every extra burden. Great simul- 
taneous pilgrimages on important trunk lines are 
especially to be avoided, since they demand extra 
trains, needing extra locomotives and coal, and caus- 
ing much confusion. Therefore, in my opinion it be- 
hooves every patriotic and unselfish member to con- 
sider very seriously whether he can really serve his 
country by attending the meeting, or whether he can 
not better serve in this fateful time by staying at 
home, especially during a period of highly congested 
travel, when many of our soldiers may wish to take 


leave of their families before departing for the front. 
I believe that only those persons bringing really im- 
portant contributions to the problems of the war 
should attend such meetings now. All others, in my 
opinion, should conserve their money for Liberty 
bonds and for those in distress, and should save their 
strength for action in this time of extraordinary crisis. 
For these reasons, with great regret, I have decided 
not to attend the meeting at Pittsburgh. 

So far as I have been able to ascertain, all the 
responsible authorities at Washington concerned with 
transjjortation agree with me as to the importance of 
avoiding unnecessary journeys in such a crisis. 

The very great usefulness of the American Associa- 
tion for the Advancement of Science is not dependent 
upon the unbroken continuity of its social meetings. 

Science is incalculably important, indeed indis- 
pensable, in this world- wide cataclysm. The excellent 
work of the association in the past is now bearing 
fruit; but this moment demands action rather than 
general discussion. We must devote all our energies 
to winning the war. Let us all make every endeavor 
to apply our knowledge and strength in our country's 
noble cause. 

Theodore W. Richards, 
President of the Association 

Cambridge, Mass., 

December 15, 1917. 


SCIENTIFIC BOOKS 


CHEMISTRY 

The Chemistry of Organic Medicinal Products. By 
Glenn L, Jenkins and Walter H. Haetung. 
xii + 457 pp. Planograpbed by John S. Swift Co., 
Inc., St. Louis. 1941. 6J x 94 in. $3.00. Bound 
in stiff paper. 

This book, by the dean of the Purdue University 
School of Pharmacy and the professor of pharma- 
ceutical chemistry of the School of Pharmacy of the 
University of Maryland, has been written primarily 
^ SOIBKOX, December 28, 1917, p. 638. 


as a text-book for those advanced students in phar- 
macy who have had the requisite training in chemistry, 
particularly organic chemistry, but should prove use- 
ful also to the organic chemist interested in this field 
and to the medical practitioner who wishes to know 
something more about the chemistry of the drugs he 
is prescribing. 

The classification of the subject-matter is strictly 
chemical, although not following entirely the cus- 
tomary division into the major groups of I. Aoyelie 
(or Aliphatic), IL Isocyclic, and III. Heteroeydic. 
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Acyclic and isocyclic compounds are discussed to- 
gether in chapters whose headings are determined by 
the particular functional groups present. Thus, the 
chapter entitled “Hydroxyl Derivatives of Hydro- 
carbons*^ deals with Alcohols, Polyhydroxy Alcohols, 
Unsaturated Alcohols, Cyclic Alcohols, Sterols, Aro- 
matic Alcohols, Phenols and Halogenated Hydroxyl 
Compounds, in that order. After considering the 
acyclic and isocyclic compounds in such chapters, 
there follow two on Heterocyclic Compounds and a 
final one on Stereoisomerism. Before proceeding to 
a consideration of the separate chapters, a bibliogra- 
phy of standard reference works likely to be helpful 
to the reader, and occupying five pages, is inserted; 
in addition to which numerous references arc given 
throughout the text. 

Although, as already noted, the classification varies 
somewhat from the conventional, the volume consti- 
tutes an abbreviated text-book of organic chemistry, 
in which the usual sections on isomerism, nomencla- 
ture, preparation, physical and chemical properties, 
are supplemented by paragraphs or sections on 
physiological activity and, where justified, on the 
apparent connection between such activity and chemi- 
cal structure. Phannacological and therapeutic in- 
formation is presented concisely without attempting 
to record details more appropriate for treatises in 
these special fields. Uses and modes of administra- 
tion are also recorded, as well as the accepted trade 
names for the more important drugs. 

The ancient materia medica, consisting largely or 
wholly of natural products of complex and variable 
composition, are rapidly being displaced by the prod- 
ucts of the organic chemists* laboratory, and ere long 
most of them will be as extinct as the dodo, giving 
place to such triumphs of the laboratory as arsphen- 
amine, the hormones, vitamins and the sulfanilaraides. 
The book is profusely illustrated with structural for- 
mulas, tables, charts and diagrams, and is provided 
with an excellent index. A laboratory manual to 
accompany the text has been prepared by Drs. Hart- 
ung, Summerford and Dunker, 

Chemistry of Insecticides and Fungicides. By Don- 
ald E. H. Frbab. viii + 300 pp. 6i x 9i in. New 

York: D. Van Nostrand Company, Inc. April, 

1942. $4.00. 

In these days of global warfare, when every one is 
praying for an early cessation of the conflict, we can 
not overlook the fact that we are engaged also in 
another kind of struggle, in which our enemies are 
not feUow humans but other living organisms, and 
that this war has been going on since the dawn of 
man's history and wiU probably continue until its 
close. Xittle is to be feared from the larger animals, 


for they all reco^ize man as their master and their 
fate as in his hands ; but it is in the smaller animals 
and the lower forms of life that man finds his deadliest 
and most implacable enemies. These attack him either 
directly, by causing various diseases, or indirectly by 
destroying his means of subsistence. One of the 
important hostile armies in the latter category is that 
of the plant pests, and the present book discusses the 
chemistry of those compounds which have been found 
useful as insecticides or fungicides, in order that the 
campaign against these enemies may be conducted 
more intelligently and more successfully. 

The text is based upon a graduate lecture course 
organized and given by the author at the Pennsylvania 
State College, and each chapter concludes with an 
excellent bibliography. 

After the Introduction, the separate chapters are 
grouped under five general headings as follows : 
Part 7. Stomach Poisons or Protective Insecticides. 
Arsenicals, Lead Arsenate, Fluorine Compounds and 
Miscellaneous Stomach Poisons; Part IL Contact 
Poisons or Eradicant Insecticides. Nicotine and Py- 
rethrum, Rotenone and Miscellaneous Contact Poisons, 
Sulfur and Inorganic Sulfur Compounds, Oils and 
Fumigants; Part III. Fungicides. Copper Com- 
pounds, Mercury Compounds and Miscellaneous Fun- 
gicides. Part IV. Spray Supplements and Eesidue 
Removal. Wetting, Spreading and Emulsifying 
Agents, and Spray Residue Removal; Part V. Anor 
lytical Methods. Macro Methods and Micro Methods, 
As can be seen from these titles, the book should 
be useful to inorganic, organic and bio-chemists, as 
well as to plant pathologists and economic entomolo- 
gists, and it is cordially commended to them. Paper, 
type, presBwork and binding are admirable ; the proof- 
reading has been done carefully ; and some interesting 
illustrations of natural products are included, 

Marston Taylor Bogbrt 

Columbia University 

A FRESHMAN TEXT IN MATHEMATICS 

Basic College Mathematics ^ A General Introduc- 
tion. By Caul Wallace Munshowke and James 
Fletcher Wardwell. xiii + fil2 pp. New York: 
Henry Holt and Company, 1942. 

This text is designed to cover in one year essen- 
tial selected topics in algebra, trigonometry, analytic 
geometry and calculus, so as to provide a profitable 
terminal survey for students taking but one college 
course in mathematics, and also an introduction for 
those who prepare for further mathematical work. 
T%e subject-matter organization is intended to fur- 
nish a psychologically acceptable unified course with 
the Vkte concept introduced in the first chapter. So 
much material has been provided in these twenty-one 



ebapters that luany tea<}hers might desire to omit some 
entire chapters. The planning of these separate 
chapters is expected to afford wide freedom of choice 
for such omission, or for rearrangement, without in- 
terfering with the student's progress. The chief claim 
to novelty lies in the wide variety of fields from which 
verbal problems have been gleaned. The text has been 
prepared with somewhat more than average care, al- 


though the reviewer notes several deflnitioiis and 
formal explanations which seem not above eritickm. 
Answers are provided for odd-numbered problems. 
Approximately the last hundred pages are devoted t4> 
numerical tables, reference formulas and (somewhat 
incomplete) index. 
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SPECIAL ARTICLES 


AN INFECTIOUS AGENT FROM CASES OF 
ATYPICAL pneumonia APPARENTLY 
TRANSMISSIBLE TO COTTON RATS^ 

Eeoentlt a primary atypical pneumonia of un- 
known etiology has been a rather common disease.* 
Observations made in this laboratory since March, 
1941, suggest that in some cases of this disease an 
infectious agent is transmissible to cotton rats (Sig- 
modon hispidus) and produces pulmonary consolida- 
tion after the first intranasal inoculation of sputum 
or lung under ether anesthesia. Both the eastern cot- 
ton rat (subspecies hispidus) and the western cotton 
rat (subspecies eremicus) are susceptible. 

The results with material from a total of 78 cases 
of atypical pneumonia are summarized in Table 1. 


TABLE 1 

Ufisuyrs or iNoccaATiNO Cotton BUtb with Sputum oa I^uno 
Tissue fuom Oases or Atypical Pnbdmonia 



I>ay« after 
onset 

Number of 
epeclinens 
causing 
lung 
lealona 

Number of 
speclmeas 
causing 
no lung 
lesions 

a];mtum 

5 or leas 

8 

n 

Sputum 

etoO 

4 

15 

Spa turn 

10 or more 

1 

19 

Sputum . 

unknown 

2 

e 

X4IUg 


2 

7 

Total 


17 

a 

ii 


Similar material gave negative results in mice, fer- 
rets, hamsters and other animals. Sputums taken 
early in the disease often produced lung lesions rather 
consistently when several cotton rats were inoculated 
with the same specimen. Fully grown or old animals 
were more susceptible than those 3 to 7 weeks of age. 
Of the total of 131 cottort rats receiving material 

^ The studies and observations on which this paper is 
based were conducted with the support and under the 
auspices of the International Health Bivision of The 
Ro&efeller Foundation in coimeration with the OaUf omia 
State Department of Public Health. Most of the materh^ 
for laboratory studies was obtained through the courtesy 
of physicians at the Medical Center and the Cowell Me- 
morial Ho^ital of the UniverMty of California, 

* For literature review and references see J. H. Dingle 
and M. Finland, Nmc England Jowmal af MadMna, 227: 


from cases of atypical pneumonia 35 developed loxig 
lesions. Thirty-four control cotton rats inoculated 
intranasally with throat washings from oases of in- 
fluenza or with heated sputum, horse serum broth or 
other materials did not develop significant lung 
lesions. All animals were sacrificed 7 days after in- 
oculation. Only one out of more than 50 cotton rats 
used in experiments not connected with atypical pneu- 
monia has shown lung lesions at autopsy. 

By serial intranasal passage of lung suspensions 
from animals which had lesions on the first passage, 
strains of an infectious agent from 6 cases of atypical 
pneumonia were adapted to cotton rats. In 2 cases 
this adaptation was repeated, starting from the origi- 
nal sputum, but using cotton rats of a different sub- 
species. After 4 to 6 passages the adapted strains 
produced gross evidence of lung involvement in over 
90 per cent, of the animals inoculated, but seldom 
caused death. With sputum from 11 cases lung 
lesions were produced on first inoculation, but no 
adaptation by serial passage was obtained. When 
the lungs of normal cotton rats or of animals which 
developed no lesions after inoculation of sputum were 
passed serially, the results were uniformly negative. 

The lung lesions were patchy red-gray with maxi- 
mum intensity at 6 to 8 days. Microscopic examina- 
tion of sections of lungs showed an infiltration of the 
septa with polymorphonuclear leucocytes end mono- 
nuclear cells and hypexplasia of the alveolar epithe- 
lium. No inclusion bodies, elementary bodies, rieli>' 
ettsiae or visible microorganisms were seen in sections 
or in impression smears stained by the methods of 
Gram, Giemsa or Macchiavello. Cultures on blood 
agar and horse serum broth were negative. In 2 out 
of 6 filtration experiments using Berkefeld N cfuidles 
passage of the agent was demonstrated. 

Strains which had been adapted to cotton rain prcK 
duced lung lesions aftdr intranasal inoiudation Of 
Syrian hamsters {Cficetui oWatfis), but caused no 
detectable disease in mice, rabbits or guinea 
Animals which had recovei^ (in about 14 4 ays| * 1 ^ 
intfanasal inocitlation of ike imemeada 
solidly ixmtme to 
Infeeled oottai 
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immuidtjr when inoculated intraoerebrally or intra- 
peritoneally into cotton rats. 

Neutralisation tests with serum-virus mixtures in- 
cubated for 1 hour at 37^ C. and then kept in the 
icebox overnight were performed by inoculating cot- 
ton rats and hamsters intranasally. Sera from hyper- 
immunised cotton rats, hamsters and rabbits gave 
definite neutralisation of the agent. Partial or ir- 
regular neutralization was observed with sera of 
human beings convalescent from atypical pneumonia, 
with sera of cotton rats inoculated once only or of 
guinea pigs inoculated repeatedly with cotton-rat 
adapted strains, and with sera from rabbits immunized 
with human lung infectious for cotton rats. 

By cross-inoculation and neutralization tests anti- 
genic relationships between 6 established strains were 
demonstrated. Cotton rats immunized by two succes- 
sive intranasal inoculations with adapted l^trains were 
solidly immune to reiuoculation with a specimen of 
infectious human lung which produced marked lesions 
in the controls. Cotton rats immunized with human 
material were partially resistant when tested with 
adapted strains. 

During the course of serial passages from cotton 
rats which developed lung lesions on the first inocula- 
tion, two strains not antigenically related to those just 
described were obtained. These two “aberrant” 
strains may have been carried by the cotton rats and 
had apparently replaced the agent present in the first 
passages. 

The appearance of non-baeterial lung lesions in cot- 
ton rats after inoculation of material from oases of 
atypical pneumonia suggests that a virus-like agent 
was transmitted and established by serial passage. 
The strains adapted to cotton rats were related to the 
agent in human material by cross-immunity tests. 
This agent, which is presumably a filterable virus, 
differs from the psittacosis-like virus previously de- 
scribed* and also from other known viruses which can 
infect cotton rats by the intranasal route. At present 
the evidence for the causal relation of this agent to 
the most common form of atypical pneumonia must 
be considered incomplete because of irregularities in 
the neutralization tests, particularly those with human 
serum. Further investigations on the influence of the 
alno^t of tile infecting dose on the neutralization test 


are m progress. 
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OBSTRUCTION OF HYPBRTEN8IN ANO 
PEPSITENSIN BY AN AMINOPBPTI-* 
DASB OBTAINED FROM YEAST 

The vasoconstrictor properties of hypertensin (an- 
giotonin) and pepsitensin — a substance formed by the 
digestion of proteins with pepsin — can be entirely 
destroyed by an aminopeptidase (a.p.) enzym® ob- 
tained from yeast and purified by the Johnson 
method.’^ 

These two hypertensive substances incubated with 
that enzyme at 38® and neutral pH. lose their vaso- 
constrictor properties in a few minutes. 

Approximately 0.01 cc of the final purified solution 
obtained from 2 kg of compressed yeast destroys them 
after 5- to 10-minutes incubation (2 or 3 units of 
hypertensin or pepsitensin). The degree of destruc- 
tion of these two products under the influence of the 
enzyme was controlled by the method previously de- 
scribed, using the Loewen Trendelenburg test and the 
arterial pressure of the cat.* 

The mixture of hypertensin or pepsitensin with the 
enzyme was injected after different periods of incu- 
bation and the vasoconstrictor or pressor effects ob- 
tained were compared with those produced by an 
equal dose of substrate and the enzyme mixed imme- 
diately before injecting. Sometimes as a means of 
controlling the results, a mixture of enzyme was used, 
incubated for the same length of time, and previously 
inactivated by boiling with the vasoconstrictor- sub- 
stance (Fig. 1). 


Fio. 1. Arterial pressure increase produced by: 1: 0.4 
oc hypertensin ; 2, 8, 4, 5, 6 ; 0.5 cc hypertensin incubated 5^ 
with 0.0085, 0.005, 0.01, 0.02 and 0.03 ec of a.p. 676 F 
resj^tively 7: 0.6 ec water with 0,08 cc a.p. 672 F 
8,040,11; OA hypertensin. 

titration of polypeptid nitrogen during inoubation 
showed a progressive and considerable diminution. A 
slinilnr result was obtained when renal hypertensinase 
acted upon hypertensin or pepritensin. 

l^e hydrdytic activity of yeast enzyme on synthetic 
aMtotances allows one to classify this enzyme as a*p.* 
i^^rtensinaze extracts of pig kidneys^ purified by 

J« Johnson, Jonh Btel, Chm, 127 s 576, 1241. 

Oroxatte and B. Croxatt^ Soizkcz, 42: 101, 1242. 

S; Fruten, G. W. Xnring, Jr. and M* Bergniann, 

768, 1041. 
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itoetone precipitation, and yeast enaymes hydrolyse 
1-leucylglyoine. Hypertensinase and a.p. differ in their 
action on dhmethyl Icncyldiglycine in that the former 
hydrolyse this polypeptide, while a.p. has no action. 
This effect may be due to the co-existence of other 
ensymes contained in the kidney extract, among others 
renin, which could not be completely separated (Table 
1)^ 

TABLE 1 

Hydrolytic Action of a.p* or Ybast and of Hypertbnsinase 
ON Synthetic Substrates 



Undiluted 

enzyme 

cc 


Hydrolysis, per cent. 

BDSxnie 

Time of 
incubation 
minutes 

dl 

leucyl- 

glyclne 

dlM 

leucyl- 

dlglydne 

of yeast 

0.3 

30 

100 

0 

619 X 

0,1 

SO 

100 

0 

672 E 

0.01 

30 

100 

0 

672 F 

0.01 

30 

100 

0 

672 F 

0.002 

30 

67 

0 

672 F 

0.001 

30 

33 

0 

Hypertensinase 

6Jj6 n 0.1 

180 

100 

33 

666 11 

0.1 

30 

100 

18 

666 r 

0.1 

30 

100 

38 

656 I* 

0.01 

30 

30 

16 

066 11 

0.01 

30 

90 

41 

666 rr 

0.01 

30 

90 

M 

666 lit 

0.01 

30 

0 

s 

656 II 

0.03 

30 

100 

31 

655 11 

0.02 

30 

m 

s: 

666 XI 

0.02 

30 

SI 

» 

656 n 

0.10 

30 

M 

ts 

656 ir 

0.03 

30 

ss 



• 656 I Is a less concentrated product than 066 11. 

t The enxyme was prevlousiy nolled. 100 per cent, means 
the total hydrolysis or a peptloic bond. 619 I contains more 
than 1,000 V, per gr of N. 066 II contains 426 U. per gr of 
N. 672 P contains 8,000 tJ. per gr of N. (Johnson) (1). 
a,p. hydrolyzes 100 per cent, leu cyldlgly cine. Chloracetyl- 
tyroslne and earbobenzoxyglycyM-sarcosuie are not hydrolyzed 
by 655 II. 

Moreover the a.p. acts like hypertensinase extracts, 
whether aerobically or anaerobically; it does not 
destroy tyramine and its effects on adrenalin are 
slight or nil. 

The destruction of hypertensin and pepsitensin by 
a.p. establishes a similarity between both vasoooo- 
strictor substrates which is added to those already 
described.® Their polypeptid nature is confirmed and 
the supposition that these vasoconstrictor substances 
possess a free NHg radical is strengthened. Hyper- 
teneinase activity of renal extracts may also be at- 
tributed to the existence of a.p. enxyme contained in 
kidney tissue. 

The fact that renin acts a hydrolytic enxyme of 
proteinase character (like pepsin)* places the cathep- 
sins in a very important position in the problem of 
experimental hypertension. 

* Our sincerest thanks to Dr. M. J. Johnson and Dr. M. 
Bergmann for their kindness in offering the polypeptides 
used in this paper. 

« H. Oroxatto and B, Oroxatto, Soe. Argent, Biol., 17: 
m, 1941 . 

s B. Oroxatto, H. Oroxatto and J. Borolla, Xeif. ds Med. u 
Ament erne, 5: 186, 1942. . ^ 


Conclusions : An a.p. enxyme separated from yeaat 
inactivates both hypertensin and pepsitensin by a 
process of hydrolytic destruction. Purified hyper- 
tensinase containing renal extracts show a.p. activity. 

R. Oroxatto 
H. Oroxatto 

Laboratory of Physioloov, 

Catholic University of Chile, 

Santiago, Chile 

THE OCCURRENCE OF INTRAVASCULAR 
AGGLUTINATIONS IN AVIAN 
MALARIA^ 

Intba vascular agglutinations or clurhps have been 
described by Knisely and co-workers as occurring in 
experimental monkey malaria and in various clinical 
conditions in man. The development of the Knisely 
quartz rod micro-illuminator has for the first time 
made possible an adequate study of histophysiology 
and histopathology of the circulation. 

Using a quartz rod micro-illuminator the pathologi- 
cal changes of the circulation were studied in canaries 
infected with Plasmodium cathemerium.^ The circula- 
tion was studied in eight infected and two normal 
canaries by placing the tip of the rod beneath the dor- 
sal surface of the wing web. The canary was held in 
place with a specially designed holder which allowed 
exposure of a wing web ventral side up. A drop of 
mineral oil placed on the epithelium of the web facili- 
tated visualization of the circulation at 96 x magnifica- 
tion. 

All experimentally infected birds developed exten- 
sive infestations with parasite counts up to 67 per cent, 
and all but one died. As the parasite count began to 
rise progressive pathological changes were noted in the 
peripheral circulatory tree. 

The initial changes were characterized by a loss of 
^^streamlining^* of flow, a slowing of the flow rates as 
indicated by a change in the contour of the parabolic 
fronts and transient stickings of white blood cells to 
the endothelial lining of the veinules. These changes 
were soon followed by evidences of early tissue dam- 
age such as plasma leaking with a spreading and 
rounding of fat cells due to an increase in interstitial 
fluid. The white cells became plastered to the endo- 
thelium in ever-increasing numbers and stuck with 
increasing cohesiveness as the infection progressed. 

These initial changes, together with an increasing 

^ This is a preliminary rej^rt of obaervations in avian 
malaria supported by the Tennessee Valley Authority 
malarial research pro^am at the University of Tenuessee 
School of Medicine. The author wishes to acknowledge 
the courteous suggestions and counsel extended to him by 
Dr. Melvin H. Knisely, of the Department of Anatomy, 
University of Chicago. 

8 The canaries were given a standardised infection 
through the courtesy of IhP* Hewitt, malaric^- 

gist for the Tennessee Vidley Authority* 
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paraaitization^ soon led to the development of more 
profound intravascular pathology, namely, the forma- 
tion of sticky masses or clumps of red cells. These 
clumps or agglutinations were seen first only in the 
venous stream, were small (three to four red cells) and 
possessed but little intrinsic cohesiveness. As these 
clumps flowed into larger veins the shearing forces 
to which they were exposed broke them up. During 
the early stages of clump formation transient thrombo- 
ses occurred and the flow rate was markedly retarded 
to sluggish in many areas. 

In the subsequent 24 to 48 hours the usual picture 
was that of progressive intravascular clamping with 
the formation of larger agglutinated masses, more 
permanent thromboses and increasing tissue damage. 
The clumps or agglutinations now could withstand in- 
travascular stresses as they circulate throughout the or- 
ganism, appearing occasionally in arteriolhs. Sti’eam- 
lining was completely disrupted even in the large veins 
draining the area under observation. The vLscx)aity of 
the plasma increased. This was demonstrated by the 
appearance of resistance met by a free red cell as it 
turned over in its path down stream and entered suc- 
cessively larger currents. These intravascular changes 
together with the intermingling of broken red cell 
clumps, free red and white cells and a rare white cell 
clump reminded one investigator of ^‘sludge,” This 
term vividly pictures the very marked intravascular 


pathology little evidence of which would be found with 
routine autopsy methods. 

The circulatory damage resulting from these intra- 
vascular pathological changes together with the in- 
creasing parasitization precipitated a stage of gen- 
eralized cluiiiping which represented a status of 
irreversible pathology progressive to eventual circula- 
tory failure. The clumps or agglutinated red cell 
masses, which were initially formed by parasitized 
red cells only and later by both infected and normal 
red cells, were less fragile than previously and showed 
marked intrinsic cohesiveness. The clumps stuck to 
one another and would, therefore, stick to the phago- 
cytes of spleen, liver and bone marrow. However, 
their great size presented a mechanical difficulty that 
the phagocytes could not overcome (this fact has been 
demonstrated by M. H. Knisely in unpublished data). 
White blood cells stuck to the endothelium in layers, 
plasma leaking and skimming wore marked, the paste- 
like blood flowed very sluggishly and thromboses be- 
came numerous. There was a further increase in the 
viscosity of the plasma subsequent to the marked 
plasma leaking. These circulatory changes were 
regularly followed by the death of the bird within a 
few hours. 

Arthur R. Lack, Jr,, M.D. 

Memcau Division, thr TJpjohn Company, 

Kalamazoo, Mich. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE PREPARATION OF A SUCRASE-FREE 
TAKA-MALTASE 


Taka-diastase is, as is known, a mixture of differ- 
ent enzymes including maltose and sucrose-splitting 
factors. 

Leibowitz' advanced the theory of a specific gluco- 
maltase in taka-diastase distinct from taka-sucrase.* 
This view was opposed by Weidenhagen,^ who postu- 
lated the existence of only one maltase identical with 
gluco-sucrase. Leibowitz and Hestrin*'* found a way 
to ffifferentiate between the two disaccharide-hydro- 
lyzing capacities of the taka-diastase owing to the 
greater thermostability and acid stability of the 
maltose-splitting factor. 

The present paper describes a simple method for 
preparing maltase free from sucrase from the com- 
mercial taka-diastase (Parke, Davis and Company). 
The lability of taka-sucrase to reducing agents 
reported in a previous communication,® is 
exploited for this purpose. 


A J. Leibowiis, phpsiol 14d; 184, 1928; J. 

X^eibewits aed P. Meehlinsky, ibid*, 154 : 64, 1926. 

5 Of. Sh. HsitHn, Enttpmmffia, 6: 193, 1949. 

»B. weidenhagen. Jffrgeb. 1: 169, 1932 ; 

04^ phpMiaL 2x6: 255, 1931 


2 gr of the commercial sample of taka-diastase were 
dissolved in 15 ml distilled water in a Cellophane bag 
and the solution under toluene dialyzed at room tem- 
perature for one day against running tap water and 
one day against distilled water, which was changed 
several times, until the solution is free of reducing 
substances. 

The dialyzed solution (about 30 ml) was filtered 
into a glass-stoppered flask and mixed with 0.3 gr 
of sodium hydrosulfite. After 24 hours at room tem- 
perature, the NagSa^* is removed by dialyzing the 
solution in a Cellophane bag for one day against 
running tap water and one day against distilled water, 
which is changed several times. 

The dialyzed solution, showing only maltase activ- 
ity, was highly diluted. To concentrate, dialysis 
against a 45 per cent, dextrine solution according to 
the method of Guy E. Youngburg® was attempted, 
bfit this method proved generally impracticable be- 
atme of the reducing substances diffused in the eon- 
centrated solution from the d extrine. We succeeded 

Leibowitz and Sh. Hestrin, Nature, 143:i 552, 
imj 148: m, 1939. 

Eeigenbaum, Bioekem* Jour. (1942) tABreii. 

•Gigr E. Youagburg, ScmNCW, 94: 498, 1941* 




in finding a simple method of concentration, using sheet into a U-shaped shovel which is atta^ed 

per cent, ethyl alcohol as the dialysing liquid or a platinum wire, a copper wire or lead glass to an 

*^outside solution.” inoculating needle holder. Fig. 1 illusterates tibee 

According to this method, 40 ml of the taka-diastase sizes: (a) 24 x 5 x 2 mm; (b) 25 x 6 x 3 mm; (c) 

solution free from Na 2 Sj |04 is concentrated by dialyz- 20 x 10 x 3 mm. Scoop (a) will hold about 0*17 grams 

ing through a Cellophane bag for about six hours of starch powder; (b), 0.23 grains; and (c), 0.46 
against 96 per cent, alcohol as **outside solution,” the grams, 
alcohol being changed two or three times. 

During the concentration, part of the enzyme was 
precipitated and deposited on the Cellophane. After 
concentration the small residual solution (about 3 to 
6 ml) was precipitated by the same volume of absolute 
alcohol, centrifugated and, together with the Cello- 
phane bag (containing very active substance) dried 
in the desiccator over H 2 SO 4 . The yield was about 60 
mg, t.a., 2.5 per cent, of the original substance. 

Using the same method, we concentrated solutions 
of the commercial taka-diastase without any treatment This scoop has been successfully used by the writer 
by reductants (which required only half the time of in adding sterile rice starch and starch and charcoal 

the concentration of the taka treated by Na 2 S 204 ). to various media for culturing Endatnoeba histolytica 

The yield was about 3 per cent, of the commercial and Trichomonas vaginalis. These scoops can be 

product* Owing to the small quantity of the taka- used also in analytic chemical weighings, and have 

diastase it sometimes happened that all the substance several advantages over glass or metal spatulas, 

was precipitated and deposited on the Cellophane. In This simple apparatus has the advantages of being 
this case, the substance after drying was either care- readily sterilized by flame and requiring only a few 

fully separated from the Cellophane, or pieces of the seconds for cooling. Because of this, the transfer of 

Cellophane containing the enzyme were placed in sterile powder and chemicals is conveniently and 

water and filtered off after the substance had dis- «eatly accomplished for a large number of culture 



solved. The substance precipitated on the Cellophane 
was even more active than the substance precipitated 
from the concentrated solution by absolute alcohol. 

The dried product was tested for activity on 
maltose and sucrose. It was found that the product 
retained the full maltose activity splitting power of 
the original preparation but was practically inactive 
on sucrose. 

This confirms the theory that taka-maltase and taka- 
Bucrase are two distinct enzymes. 

Jacob Fkiobkbaum 
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The transfer of small quantities of sterile powder 
or chemicals to another container or a medium usually 
is aeeomplisbed with a loop or with a pipette having 
a wide bore. By such a procedure some powder 
u$uaUy is spilled or scattered on the table, which is 
obviously undesirable. To overcome this inoonven- 
knoe, the writer has devised a platinum scoop 
(i^mvel) which will accompli^ conveniently the trans- 
fer of powder from a eontainer or test-tube to anotb^ 
^ontdner or a eidlw 

is made by foKHug u Pkee of platinum 
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Now, Your School 

Can Afford this 
FINER FURNITURES 

Most educators will tell you they prefer Kewaunee 
Laboratory Furniture because of its fine construc- 
tion, working conyenienoes and lasting beauty. A 
recent innovation by Kewaunee designers has 
« brought this top quality equipment within the reach 
Ulnf every school. We call it— 

I; 


Kewaunee’* “CUT-COST SYSTEM’ 


ic build Up every type of Laboratory Equipment 
nr dm Standard Matched Units produced in quanti- 
les to lower the cost. In this way you get the 
benefit of lower prices, attractive uniform appear- 
ance of equipment and vou still have the same high 
quality and serviceability for which Kewaunee is 
famous. 

Whether you need a single piece or carloads, 
get Kewaunee prices made possible by our 
^Cut-Cost** Matched Unit System. Write 
for catalog. 




0. O. OaxnpbeU, President 
6013 8. Center St, Adrian, Mleh. 

Representatives in Principal Cities 


ANIMAL CARE SIMPLIFIED 


No mote weighing . . . mixing . . . cooking 
or cleaning up. Purina Laboratory Chows 
are controlled rations in diy form — easy 
to feed, time saving. Scientifically bal- 
anced, they help promote high reproduc- 
tion, uniform growth, and good body 
condition. Purina Mills, 
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THE BETATRON ! 

That the new atom-smashing Betatron, the most pJ>w-? 
drful X-ray in the world, may become a first-rank medical ; 
weapon for destroying malignant growths within th^ 
body, was reported by Professor Donald W. Kerst, wh# 
developed the instrument at the IJiuvorsity of Illinois, ta’ 
the Eadiologieal Society of North America meeting ip 
Chicago. i 

Mankind’s most dreaded disease enemy might be a* 
tacked by this new weapon in either of two ways; firsff 
by use of its 20-mUlion-volt X-rays, and, second, by usm | 
directly the electron beam which makes the X-rays. 

The new machine is not yet ready for use in treatiw 
patients and no tests with it have as yet been mada^n 
living tissues. Dr. Kerst and his assistants, l^iUip 
Morrison and H. W. Koch, have, however, measured JJie 
penetration of tlie X-rays and electron beams thwttpfh 
material equivalent in absorbing power to tissues. These 
tests show that, unlike the 400,000 volt X-ray mafidies 
now: used to attack malignant growths, the rays frjm the 
Betatron would produce their maximum effect about one 
and a half inches below the surface of the body i ^tead 
of at the surface. This means that the killing rays 
would have little effect on the skin and fat beneath it, 
but would deliver their full effect on growths within the 
body. Sending the electrons directly into the patifn); is 
the most promising way to use the Betatron treatment. 
At 20 million volts these electrons will penetrate as far 
as 10 centimeters (about four inches) and no farltier. 
Thus there is no damage beyond the area of treatment. 

The Betatron is a compact machine and relatively in- 
expensive for the voltage produced. It is about the size 
of an office desk, and has a control panel and condenser 
bank, each of about the same office desk size, and a motor 
generator. It is thus smaller than many X-ray ihachines 
of considerably less voltage now in use and requires about 
the same amount of power for operation. 

NEW COLOR standards ^ 

Following the Victory bicycle and the Victory type- 
writer, one of the newest subjects of standardization is 
color itself. 

The new war standards to specify and dfsleribe color 
were explained to the press at a conference tl^e Ameri- 
can Standards Association by Dr. Deane B. ludd, physi- 
cist of the National Bureau of Standards; Arthur C. 
Hardy, of the Massachusetts Institute of Technology, and 
Dr. Lloyd Jones, of the Eastman Kodak Company. 

While research technicians have boon measuring color 
by means of spectrophotometers for almost half a eon- 
tory, said Dr. Judd, there was no public agreement on 
how colors should be described. The shade known to 
eolorimetrists as *‘9YR 7.2/4.5,” for instance, might 
ciiUod orange by the housewife, apricot by the dress manu*- 
facturer, yellow by the paint industry, and red by the 
druggist 

The new standierde in June include a system 


'^for designating 319 colors with consistent names, based 
on the Munsell Color Standard. According to this sys- 
tem, worked out by Dr. Judd and Kenneth Kelly at 
the National Bureau of Standards, *‘9YB 7.4;/4,5” will 
henceforth. die called '*weak orange” for practical pur- 
poses, since it falls within that range. While theoreti- 
cally the human eye can distinguish about ten million 
different colors, 319 names are ample for everyday pur- 
poses. But for specifying color, or when a more precise 
description is required, technicians will continue to use 
numbers. 

This standardization of easily understood names such 
as reddish brown, olive brown, olive green, etc., was orig- 
inally undertaken to meet the needs of ^drug chemists and 
jf^umaeists. But now that it has been adopted idfs a part 
/-l^the American War Standards for color it will be a 
to practically all industrialists and merchants, in- 
cluding of course the ultimate consumer. Adopted by 
the Textile Color Card Association, the term ” pinkish 
' grey ’ ’ will mean more to clothing buyers and wholesalers 
than ” Algerian sand.” However, consumers will doubt- 
less continue to buy Algerian sands and Morocco scar- 
lets, since the new specifications make it clear that they 
are not intended to replace names used in sales promo- 
tion. 

The new standards coordinate these four principles of 
color specification and description; (1) The spectro- 
photometer shall be recognized as the basic instrument 
of color standardization. (2) Specifications shall be- 
derived from the color system adopted in 1981 by the 
International Commission on Illumination (3) For the 
popular identification of color, material standards shall 
bo used according to the MunsoU system. (4) A de- 
scriptive name, derived from the Munsell notation, is 
recommended wherever general comprehensibility is de- 
sired and precision is not important. 

SULFA DRUG FILM FOR SURGICAL 
DRESSING ON BURNS 

A NEW kind of surgical dressing for bums and wounds, 
expected to be of use to our armed forces, has been devel- 
oped by Dr. Kenneth L. Pickrell, of the department of 
surgery of the Johns Hopkins University and Hospital. 

It is a film which looks something like rough waxed 
paper but which carries a powerful waUo|^ gainst germs 
in its 30 per cent, to 60 per cent, content ^f sulfadiazine. 
Dr. Pickrell reports in the SuUetin of the Johns Hopkins 
Hospital that these sulfa drug filqis have been used in 
more than 100 cases, about 60 of which were patients 
with bums. In 30 of the burned patients, bacteriological 
studies showed no evidence of infection. In the other 
cases bacteriological studies were not tuade» but no signs 
of infections were seen on inspection of the wounds and 
, burned areas. 

When used on bunts, the bunted surfaoe and aurround- 
ing skin, ^ould there be gross contamination, is first, 
cleaned with n stirglaal dataigant Tha meh th» 
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7^ ^Spectrophotelometer^ 

Qenco. 



A typical assembly of the “Spectrophotelometer** and 
accessories for work in the visible wave lengths. 


4 
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The Oenco-Sheard ^^Speotrophotelometer” is un- 
snrpassable for accurate and economical spectral 
transmission measurements in research or con- 
trol. More than a hundred of these instruments 
are bdng daUy in educational and industrial 
laboratories^ For work in the visible range of 
S80 to ^ millimicrons, the 1 cm ceU unit, com- 
plete w^ light source and all neoeesary accessor- 
ies, b» purchased for I57SL90. The 5 cm ceU 


^ EA8]Q or OPEBATION 

^AOCUBAOY AKD BEPEODUCIBIUTT 
OF MEASX7EEMENTS 

^ FACILITY FOE CHEOKINO CALI- 
BEACON 

^ EAP^BITY m MAKINO EEABINOS 
KEOLiaiBLE 8TEAY LIGHT EFFECT 

^ADAPTABILITY POE VAEIODS SIZES 
AND KINDS OF ABSOEPTION CELLS 

^ NOMINAL BAND WIDTHS PEOM 21/2 
TO 20 n^u. 

unit, covering the same range, complete with ac- 
cessories, sells for $577.90. If the range 325 to 
750 milUmlcrons is desired, the addition of a spe- 
cial high amperage light source and suitable 
transformer, rheostats, and other accessories is 
necessary The 1 cm unit and accessories cover- 
ing this iinge total $720.25. The 5 cm unit and 
accesso^^ ^or this range total $725.25. The 1 
cm outfits are equipped to handle Vt inch test 
tubes. Write for other detailed Information. 
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wa«^ed with Mdt solution^ aulfadiaeine or asochloramid 
solution and while the area is still wet the sulfa drug iliin 
is put oh; over which a smooth, fitm pressure dr^Mhijg 
Of gause is applied* The sulfa film is left in place for 
three to five da^S; at the end of which time, in second 
degree bums; new skin wH] be forming. In third degree 
bums and in wounds or sores with discharge^ the film 
may be renewed as desired. Since it is translucm^t, thO 
surgeon can inspect the wound or burn without remove 
ing the film. 

The sulfa film is made by preparing an emulsion of 3 
per cent, sulfadiazine or 3 per cent, sulfanilamide, 2.5 
per cent, methyl cellulose (this is one of the newer plas* 
ties materials), 3 per cent, triethanolamine and 0.5 per 
cent, sorbitol with 50 per cent, alcohol or acetone to make 
100 cubic centimeters (about three ounces). in 

sprayed on a smooth, horizontal glass surface a 
pressure gun or paint spray apparatus and allowed to 
dry, after which it is removed in a single sheet. 

The sheets can be made any size, but at the Johns 
Hopkins they are cut in three-inch widths and rolled just 
like any bandage. They keep well and can be ster^^jeed 
by di7 heat. They are light in weight and can be pmed 
easily in sheets, tablets or rolls. 

Physicians who have seen them on visits to the hospital 
have been interested and enthusiastic about them and 
several of the larger commercial houses are beginning to 
prepare them. The films were developed following Dr. 
Pickrell^s discovery that a solution of sulfadiazine in 
triethanolamine was effective in treatment of bums, tli# 
successful use of this solution in combating sinus infec- 
tion, complications of the common cold, irrigating Is* 
fected wounds and sinuses, preparing the surgical site 
for operations around or in the eyes and various body 
openings, and for fighting infection in skin grafts. Cer- 
tain disadvantages of this solution, such as alow drying 
time and the thinness and fragility of the film it formed^ 
led to development of the stronger film with methyl ejiilix- 
lose.—^ANK STArrono. ^ 

DECLINE IN NUMBERS OF CARS AND 
TRUCKS ON ROAD 

Gaboline rationing, tire shortage and wartime restrie- 
tions on travel in general have contributed to a very de- 
cided decline in road-borne traffic, according to John: ^. 
Lynch, highway engineer-economist of the Public Boi^ 
Administration, in a report to the Highway Kesea^ 
Board meeting in St. Louis. There has been a stm^ 
decline in number of vehicles of all classes; though 
ratio of trucks to cars Jias risen. A hi|0ier pereehtogi 
of trucks are running without loads, but truc^ that do 
have loads are carrying bigger ones. 

Mr. Lynch reported the results of a country-wide sur- 
vey of country highway travel, in which more thim 
500,000 vehicles were connted and olasdfied and more 
than 50,000 trucks were weighed at 485 statioiiS, ' ^ ’ 

Traffic dedittod steadilj^ from February to Augi|t'^> 
this year, as compared with figorei for the tame 
in 1041. The decline was in S^tembef. " W 

tras due in part, Mr. Lynch thipka^ to the passinf of the 
r^ormal vacation seam, vrhieh thit ym m 


very light traffic because of the large number of persons 
who did not travel by aatomobUe* 

The increased proportion of tracks runnii^ light may^ 
be traced partly to the use of light trucks as subetitutas ^ 
for buses and personiU cars in getting workmen to tiudf 
jobs, partly to the fact that many of m trmdES were 
engag^ in carrying materials to cantonments^ idrfields 
and other places where they had no chance to pick up 
return loads. The cargoes of tracks that did have loads 
were so much greater than they had been in pre-war 
times that despite the decreased number of loads the 
number of ton-miles of load carried by truck, for the 
country ^ a whole, is almost as great as in 1040. In 
the Pacific Coast region, indeed, it is 22 per cent, greater. 

THE NXCXEL-LESS ^NICKEL^ 

The new nickel-less nickel now in circulation contains 
50 per cent, copper, 35 per cent, silver and 0 per cent, 
manganese, concluding a year-old research project of the 
iireasury, according to Mrs. Nellie Taylor Boss, director 
the United States Mint. 

Over a year ago, when the shortage of nickel first 
became acute^ stainless steel was suggested as a replace- 
ment for 75 per cent, copper and 25 per cent, idekel in 
the old five-cent piece. Then came Pearl Harbor, greatly 
reducing our imports of chrome for stainless steeL 
‘*8o we tried silver and copper next," ssdd Mrs. Boss* 
The trouble was that when tiiis alloy was tested on slot 
machines, it was fi.atly rejected by certain types of vend* 
ing machines, widely used for cigarettes and canfiy. The 
silver and copper were such good conductors of electridty 
that the principle of electrical resistance invariably 
bounced the experimental coin right into the rejection 
slot. ^ 

This problem was finally solved by adding manganoM, 
and then Congress passed a bill authorizing the new coin. 
Manganese, being a poor conductor of electricity, reduced 
the conductivity of the copper-and-sBver alloy to the ap- 
proximate level of the old copper-and-nickel coin* But * 
too much manganese made it too brittle to be rolled into ' 
the fiat metal strips from which the coins are Stamps* 
After further experimentation, it was found that 0 per 
cent, was the minimum amount of manganese required tb 
operate all vending machines. 

A new problem immediately arose, but not ^ serious 
one, Treasury spokesmen say, Tbe old nickels were ^ * e<M 
rolled," that is, the molten metal was poured inlo 
thin, rectangular molds to form ingots^ which were 9^ 
lowed to eofil and harden, then pressed Into fiat atr^ 
However, manganese made the ingots so hard tlwt 
annealing furnaces had to be installed in order to hbli 
the Ingots sevens timos during ike tolling proosM. Ikf 
goto for ^0 new "niehsls" ore not 
must be heated to dagioes FahrmMt W 
rtrfling. 't'' 

new ,^ie^> bright sbli^, ressmbl^ 

dim., 'f to: the ' oM ' , 

'M^gray '.wmbled^ 
one 'iu'your^- poch^' 
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needs fhe wires 

> 

this Christmas 

Wen* can't locdt-^not nvon for Christmeu. 

So ploctto don't mako Long.DIftanco cidls 
to war-busy contort this Qurlstmas unloss 
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the dome: ‘*S” for San Francisco, for Denver, 

or ^^P’rfor^bilaM^Ma. This, by -ttw vray, Is the^Ant 
time the mark of the parent mint in Philadelphia has 
ever appeared on a coin. Adoption of the new coin is 
distinctly a war measure. The Act authorizing it expires 
on December 31, 1946, by which time it is hoped the war. 
will be over. 

THE PENNY 

Anothxr consumer commodity has become criticjUly 
ecaroe, the penny. Yes, the humble bronze one-cent piece 
is a commodity like any other, manufactured to meet 
consumer demand. But the demand is growing faster 
than the supply, there are no reserve stocks, and no cop* 
per available to moke new ones. 

The Treasury is experimenting with substitute mate* 
rials, the favored ones now being plastics or steel, coated 
with less than 1 per cent, of zinc to keep it from rusting. 
But steel, zinc and plastics are all scarce. 

Meanwhile tons of critically vital copper lie hidden 
away in bureau drawers and baby’s banks in millions 
of American homes. Last year four thousand tons of 
copper went into pennies. This is enough to meet the 
combined copper requirements of building 2 cruisers, 2 
destroyers, 1245 Flying Fortresses, 120 field gnns and 
120 howitzers. If every American family could unearth 
just 40 pennies hidden away in banks and boxes, this 
would exactly equal last year’s production', one and|k half 
billion pennies, four thousand tons of copper. 

*‘We must get those hidden pennies back into circula- 
tion, says Mrs. Nellie Tayloe Boss, director of the 
United States Mint. **If the people only realized the 
importance of this, I know that every penny bank in the 
country would immediately be converted into war stamps. 

**For the past two years the Mint has been working 
24 hours a day, including weekends,” said Mrs. Boss, 
”to supply the coins whieli are essential to the economic 
life of the Nation. Last year’s output of li billion pen- 
nies was one tenth of the Mint’s total penny production 
of the last 160 years. ’ ’ 

And still the demand grows. War conditions have 
brought an unprecedented demand. Federal and State 
sales taxes consume penniesj so do rising prices. Many 
lunch counters now charge 6^ for a cup of coffee or a 
piece of pie, many commodities are now priced at od4 
figures such as 32^. Penny vending machines have in- 
creased. And of course the Nation’s total volume of 
business has jumped tremendously. 

Mrs, Boss, describing the Treasury ’s difficulties in find- 
ing a substitute material for the copper in pennies, con- 
cludes * * Everything is scarce. ’ ’ The first suggestion was 
zinc, which was promptly put on the critical list. Plas- 
tics were investigated exhaustively, only to become too 
valuable for war needs. Steel, now being considered, Is 
also scarce and the Treasury has not abandoned its earlier 
experiments with plastics. 

There is no intention of producing half-oent pieces, as 
has often been suggested, Mrs. Boss said. This would 
only multiply the problem by two. 

The only abundant supply of coins which the Treasury 
lias in stock is the silver ^llati Does any one wont to 


save silver dollars instead of pennies f While the new 
” nickel’^ is now composed of 86 per cent. sBver, the 
Treasury could not use any appreciable amount of silver 
in pennies without making them worth more than five 
cents. 

ITEMS 

That water running off flight strips during heavy rain- 
storms constitutes one of the major engineering problems 
connected with emergency aids to aviation was reported 
by Carl F. Izzard, Public Boads Administration engi- 
neer, at the meeting of the Highway Besearch Board. A 
” roin-moking ” device has been built for the experi- 
mental fftudy of this problem. It consists of a set of 
pipes with sprinkler nozzles, capable of delivering a syn- 
thetic rainstorm of any desired violence over a measured 
area, together with arrangements to catch and measure 
the water that runs off the surface. It has been used on 
both paved and turf -covered flight strips, and the data 
which have been accumulated aro now being analyzed os 
rapidly as possiblo. Besults will be published in the near 
future. 

Many factors influence plants in their use of elements 
taken from the soil to produce nutritional value, was 
pointed out by Dr. L. A. Maynard, of the U, S. Depart- 
ment of Agriculture, at the National Industrial Chemical 
Conference. With the same kind of soil nutrients avail- 
able, but different rainfalls, two crops of bread wheat will 
have entirely different protein contents. The amount of 
ascorbic acid, one of the most important of vitamins, in 
tomatoes is powerfully influenced by the number of hours 
of sunlight per day received by the plants. Light inten- 
sity, as well as length of daylight period, affects the 
vitamin content of certain fruits and vegetables. Much 
research on ^is subject yet remains to be done. Con- 
sideration needs to be given to yields of nutrients as well 
as to tons or bushels per acre, to nutritional quality os 
well as to market quality. v 

Those who eat in restaurants, even the best of them, 
are being deprived of about three fourths of the vitamins 
they should be getting from vegetables. Actual figures 
on vitamin losses from restaurant-cooked vegetables was 
reported by Dr. Eobert B. Harris, of Massachusetts Insti- 
tute of Technology, to the American Dietetic Association. 
Dr. Harris advised restaurant eaters to eat early and 
concentrate on raw vegetables. In his study, Dr. Harris 
selected a restaurant using superior cooking and serving 
technics. In spite of this, the average loss of anti-scurvy 
vitamin C from vegetables during cooking was 45 per 
cent., and the loss of thiamin (vitamin Bx) averaged 86 
per cent. The large loss was attributed both to the de- 
struction by heat and to the fact that the cooking wa^- 
in which the vitamins ore soluble was discarded. During 
the time the vegetables were held on the steam table be- 
fore serving there was a furriier ritamin loss of about 15 
percent. Oifly about a fourih of the origlni^ i^tamia eon-* 
tent of the vi^tablds actually reached the consumer. It 
' is evident, Dr. Harris pointed out, that the customim 
eat earlier and who eht more raw vegetables wBl he 
ter fed. ^ : 
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• THE ORGANIZATION OF BIOLOGY AND AGRICULTURE 

By Dr. ROBERT F. ORIOQS 

OHAIRMAK, DIVIBION of biology and AQElCtJLTURE, THE NATIONAL RBBEABCH COUNCIL 


Over and over again as I endeavor to facilitate 
the contributions of biology and agriculture toward 
winning the wa^r, I encounter the unorganized and 
incoherent condition of our group of eciences. I 
have come to believe that this lack of organization, 
and the lack of unified objectives that goes with it, 
ia of itself partly responsible for the comparatively 
ineffective application of biology and agriculture to 
the needs of a total war. 

To assist in clarifying our functions and our re- 
aponsibilitiea, I have constructed an organization 
chart (Pig. 1). In its conception the chart is entirely 
ahstraot. Its contact with the present situation comes 
numbered references in the appropriate 
national technical societies in whose 
^ If large extent lies the professional gttidaiiee 


of those arts and sciences by which man produces his 
food and the organic raw materials which he uses in 
his civilization. 

To point out that the products of the soil constitute 
the most fundamental and the only really essential 
factors in man’s existence is to state a truism to which 
there is no oocaBion to call your attention. The chart 
is presented, rather, to emphasize the complexity of 
the problem of organization which is faced by biology, 
using that term in its widest sense induding its appU- 
cations. 

The outstanding feature of biology and agriculture^ 
and it must immediately occur upon any consideratioii 
of these fields, is the number and diversity of the 
organizations included in the group. Whereas chem-^ 
ists of all sorts support one strong chemical soeietyt 
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biologists have set op a tmmber of weak societies. 
The problem of arganiaixig biology and agncultore 
is altogether too similar to that of consummating the 
consolidation of the several weak Protestant churches 
frequently found in a rural community. 


In its bulletin on ^^Industriid Beseard^*^ p. 260« the 
Kational Resources Planning Board giyes an 
sation chart for physics in America. It is neatl^ set 
forth in seven boxes^ which include the national sooi'^ 
eties and culminates in the American Institute of Phys^ 
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m iSt rcspcciiw fit/dr os //sied So/om 




Fio. 1. Organisation Chart. 

National Technical Societies: 1, American Association of Anatomists. 2. American AssoeiatioB of Bconomlc 
mologists. 3. American Biological Society. 4. American Dairy Science Association. 5. American Dietetle Assoeih'* 
tlon. 6. American Fern Boeiety, Inc. 7. American Genetic Association. 8. American Institute of Nutrition, 0* 
American Ornithologists* Union. 10. American Physiological Society. 11. American Phyt<mathologicd Society. 
12. American Society of Agricultural Sciences. 13. American Sociriiy of Agfrohomy. 14. Amdiean Society of Aid- 
mal Production. 16, American Society pf Biological Chemists, Inc. 16, American Society for Horticultural Sc&cnoA 
17. American Society of Ichthyologists and Herpetologists. 18, American •Society of Idammalogl^ 10, AmriOsill 


Society of Naturalists. 20. American Soriety ox Par^tologists. 21. American Society pf Plaiii Phy 
American Society of Plant Taxonomists. 2l American Society of ZoologUds. 24. Aniericaa VetOrha^ } 
soeiation. 25. Botanical Society of America, Inc. 26. Ecological Society Of Ainer^ ,27. Enb 
America. 28. Federation of American Societies for Experimental 0 

Institute of Food Technologists. 31. liimnologlcal $0me^ of America. 32. . .. 

Poultry Seteee Association. 34, Society of American BaoterlologUts* 33i^\;l0bcliy 'fotapmA'' 
Society for Experimental Biology and Medicine. 37^ Soil Seience Seelety of 




jCTidM ot AwnrloMi 


r 

























iai/ Fr^lnlbfy phy^ oTs^rsimpIifidd hf tikis chart. 
Bi4,60idd aa^iiody redoes biology and agrtcnliore 
and their societies to similar simplicityf The repre^ 
sentation of our field in the 31 boxes used in the chart 
has, in fact, required oonsiderable compression and 
generalisation and the omission of many important 
relations, 

A proper organisation chart which shows by 
straight line connections dependence and responsibil- 
ity is impossible for our group. One could so connect 
entomology and crop protection^ for instance^ but 
medicine and animal protection also are similarly de- 
pendent on entomology, and if the application of each 
of our sciences were thus shown our chart would 
become an unintelligible mass of cnsscrosa lines. Sev- 
eral of our sciences have such varied responsibilities 
that the connections of each would make a spiderweb 
reaching into almost every box on the chart. On the 
other hand, most of the applied fields draw from a 
wide variety of underlying sciences. Forestry, for 
instance, depends on all but one of the sciences placed 
higher on the chart. In view of this complexity it 
was impracticable to show connecting lines but, in- 
stead, some of the interrelations were indicated by 
arrows. For example, an arrow from forestry toward 
raw materials suggests the chief function of forestry, 
but there was no opportunity even for suggesting 
other important functions of forestry such as con- 
trolling erosion, harboring wild life and providing 
rempeation areas. 

The fact is that any adequate representation of 
our group would require for almost every member a 
separate organisation chart, only less complex than 
that presented for the whole. But separate charts 
would necessarily leave oft the interoonneotions be- 
tween the different fields and our problem lies exactly 
titere, for tikcse interconnections are fnlly as impor- 
tant as the special responsibilities of each science. 

The writers of the bulletin on “Industrial Research” 
matie some rather shmrp criticisms of our field, point- 
ji^ out biology has not won anything like the 
acceptance in industry that has come to the physical 
sciences. Th% recommended that we establish an 
American Institute of Biology” comparable to the 
Institute of Physios. If this were construed to mean 
biology hm not rendered as great practical ser- 
as have the physical sciences, it would be quite 
inoorreet The great public institutions, state and 
federal, devoted to seientific agriculture through the 
ai^plicaticms of biology have no counterpart in the 
s<d0ni(5es. The /^colleges of agriculture and 
0 ontemp}at 0 d by the Konill Act have, 
ihvagrtcutture than in an^ 
have 
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they expect to get expert advice in agrieultmre for 
nothing from government employees. 

Whether a system of private-paid or of public- 
free consultants is better public policy is a large 
question into which there is no occasion to enter here. 
But regardless of the ments of this question, there 
can be no doubt but that the man who collects fees 
of a hundred dollars a day holds himself in higher 
esteem i^d is more highly regarded by his neighbors 
than the man who renders the same service gratis. 
Biologists would strengthen both their own self- 
esteem and the standing of their professions if they 
curtailed the consultation services they render with- 
out compensation. In the case of men attached to 
public institutionB, it would increase the prestige of 
both man and institution if fees were charged for 
their consultations. The fees might well go into the 
institutional treasury if the institution gave proper 
recognition to the value of its men by way of salary 
adjustments. The biologists who are called into con- 
sultation find upon rubbing shoulders with engineers 
employed in the same way that, both in ability and in 
the value of the services they can render, they mea- 
sure up to the engineers. 

Two other important differences between physics 
and biology are manifest. First, despite the com- 
plexity of modern physics and the disappearance of 
the old frontiers whicli used to separate it from chem- 
istry, the physicists have developed a strong guild 
consciousness which brings to them a sense of solidar- 
ity not possessed by biology. 

The chief influence which pushes us apart is the 
necessity for diversified specialization. It is clear 
that there can be little common understanding of 
details among our different fields, forestry and 
veterinary medicine ; and it is equally clear that there 
is no possibility of important progress in any scien- 
tifio field except by concentration on comparatively 
limited objectives. Is, then, our case hopeless! I 
think not. The same degree of specialization is neces- 
sary in physics or in chemistry, where its disruptive 
tendency is greater by reason of the vastly larger 
number of entities with which chemistry must deal. 
But physics and chemistry both retain an esprit de 
corps and a guild consciousness which hold them t<^ 
gether. The source of this unity lies, I believe, in 
common points of view. 

Is there, latent, enough of a common point of view 
among all the groups associated under biology to bind 
them together with a degree of unity far beyond that 
now reahaedf I would not presume to answer this 
question in its entirety, but I think any bidogist, 
figupttivelsr looking out of the box in which be is 
in chart, will recognise at least tihat hea 
mn^ mods in^e^ wx& the peofde ib n^hbeVikig 
boxb than hi given exi^ression to in our 
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Beeond^ the 03 :^ani 2 ation of phjsics does not include 
the appUcatioxus of the science in engineering. In 
view of the manifest advantages to both physics and 
to engineehng of their separate organizations which 
permit each to make its own distinctive contribution^ 
it might be concluded that biology and agriculture 
should forthwith be similarly separated. Such sepa- 
ration looks right logically and will probably be desir- 
able — ultimately. But in my opinion separation of 
agriculture from biology at the present time would 
be unwise. Biology is contributing so much to the 
development of agriculture and agriculture is stimu- 
lating the advance of biology so greatly that both 
would lose by separation at this juncture. Indeed I 
bdieve it can be demonstrated that a closer integra- 
tion would increase the progress of both for some 
time to come. If this be correct, we should use every 
means to bring the two closer together. 

The need for integration between biology and agri- 
culture is increased by the war, for war at once puts 
greater emphasis on the practical and makes greater 
demands for innovations and these must be based on 
the principles of pure science. 

Belief that a strong organization of the biological 
sciences would be advantageous is in no way novel 
or original to the writer. Some years since, the Union 
of American Biological Societies was organized and 
more recently the American Biological Society was 
laimched. Both have been primarily concerned with 
promoting Biological Abstracts, a highly desirable 
project in itself but no adequate objective for such 
far-reaching organizations. Their initiation was in- 
deed something like putting the cart before the horse. 
A strong federation of biologists would certainly feel 
the need of an abstracting journal and would support 
one. But such a journal can not create a federation. 

I believe that all branches of biology (in the broad- 
est sense) realize to some extent the advantages that 
would accrue from a strong federation of biological 
interests and, I think, all elements if properly treated 
will go along with steps to develop the bonds supplied 
by our many common interests. But such a living 
organization could not be produced by flat. The 
present paper is submitted as an analysis of our 
actual situation. It does not include a program of 
action. It is my feeling that any changes in the re- 
lationships of onr constituent groups will have to 
grow slowly and that to a large extent they will have 
to be initiated by the groups themselves* 

Is it worth the great effort which will be required 
to federate the biological sciences t What may be 
expected from the life sciences in the years to oomef 
During the past century the physical sciences have 
transformed our environment by producing all sorts 
wi mechanical conveniences which have freed mankind 


from the long hours of toil before required to produce 
the bare necessities of existence. Among the life sei- 
ences this last century has been a time of preparation. 
We have learned how to protect man from many of 
the diseases which heretofore carried him oil before 
his time. We have learned much of heredity and of 
the principles which underlie the production of im- 
proved domestic animals and crop plants. We are 
learning through the application of the new science 
of nutrition that man properly nourished maintains 
a vigor in life never before thought possible. 

Such things have been slowly emerging through the 
period that is closing. The years ahei^d will see ap- 
plications of biology to the betterment of human con- 
ditions such as we can now hardly imagine. This 
development will require all the detailed specialized 
technical tools that we possess — ^but more, it will re- 
quire broad insight and applications of biological 
principles to world problems by men of affairs. Will 
the professional biologists play their rightful roles 
in this future, or will they barter their heritage for 
a mess of specialities f 

Specialists often fail to recognize the bearing of 
advances in cognate fields on their work. If there 
were some way of bringing home to them their own 
need of relating their work to fields otlier than their 
own, the problem of the organization of biology and 
agriculture would be well on the way to solution, for 
there would be a spontaneous desire to bring together 
information and ideas from fields at present sharply 
separated. One trouble is that it is so much easier 
to follow developments in one narrow line than to 
keep abreast of advances along a wide front, and men 
will follow the line of least resistance. But lines of 
specialization are soon worked out and the men who 
survive have to shift into other lines. To adjust him- 
self successfully to changing conditions, a man needs 
the broad outlook which can be most readily main- 
tained by diversified contact with several fields. 

Several correspondents have given the opinion that 
liiologists are suffering from an inferiority complex 
and that this is one of the causes of our difficulties. 
It was partly with this idea tliat I suggested above 
the advisability of more paid consultative work by 
biologists and agriculturalists. Certainly it is advan- 
tageous for men in academic circles to have contacts 
with men of affairs. College and university men are 
too used to being taken care of by their institutiems. 
We need to learn better to take care of ourselves, and 
in so far as we do so we will command a larger plaoe 
in the scheme of things. 

^here are two main and fairly distinct, tbbu|d^ con- 
siderably intertwined, avenues by which biologists 
serve society. These are in addition to the less direct 
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g^eral educational services tiiat come from the oul- 
tural values of instruction in biology, which our fields 
share with other sciences, arts and letters. 

The first and oldest of these two services is as 
preparation and background for the medical sciences. 
In the old days before the development of scientific 
medicine all of biology contributed thus to medicine. 
In the beginning the physician had largely to gather 
his own drug plants and so the early botanists were 
physicians who had specialized into a knowledge of 
plants. This was true of most of the old herbalists, 
of Linnaeus and of Asa Gray. 

But the rise of pharmacology, which proved that 
comparatively few of the old herbs possess important 
therapeutic value, and the achievements of synthetic 
chemistry which produce more and more drugs in the 
laboratory took away the practical value of the old 
herb doctor’s botanical lore. Thus botany came to 
play a minor part in medicine. 

By this development botany was deprived for the 
time being of its chief professional outlet. At the 
same time the rise of comparative anatomy, embry- 
ology, physiology, and especially of experimental 
zoology, accompanied by the researches in medicine 
itself which led to the establishment of scientific medi- 
cine, greatly increased the importance of zoology to 
medicine and gave a greatly enlarged outlet to stu- 
dents of zoology. The improvements brought about 
in the treatment of disease likewise vastly expanded 
the opportunities for service in medicine and in- 
creased correspondingly the number of physicians. 
The training of recruits to the army of physicians, 
which now numbers above 150,000 in this country 
alone, is in itself a very large undertaking — ^large 
enough to absorb the energies of a considerable body 
of men. 

^ Thus it has happened that, without, looking beyond 
medicine with its preparatory and cognate subjects, 
the zoologists have found abundant profitable and 
useful scope. This is not to charge that zoologists 
have limited their activities in any narrow way to 
mescal interests. The reverse is quite generally the 
case. Very <©ftcn the zoologist whose students go 
largely into medicine undertakes researches as far 
removed from medical application as possible. But 
the fact that medicine is the destination of the ma- 
jority of students who take zoology has given that 
science a bent which produces the largest element of 
disunity in our organization as may be seen by ob- 
serving how the zoological and medical aspects of 
biology stand apart from the agrioultural in our 
duurt. 

While zoology' has benefited very greatly by thus 

% Perhaps I am u^ng zoology in too narrow a sense 
here. Per prseent purposes I am drawing my definition 
4^ the eeietiee itsedi from the objeoUves and attitudes of 


having an outlet for service througdi medicine^ it has 
also suffered the loss through that outlet of many of 
its best men. Every teacher of zoology knows that 
many of the students best fitted to become zoologista 
go into medicine. If the pull of the medical seiencea 
were not quite so strong, zoology itself might he 
stronger. If opportunities for placement of zoolo- 
gists in premedical fields had been less, zoology might 
have entered more completely into the whole of its 
domain. As it is, it has left large segments of the 
animal sciences to be developed by other hands. 

Both zoology and agriculture have lost by this 
separation. There are, for instance, among the zoolo- 
gists many able geneticists. Their achievements in 
discovering and formulating the laws of inheritance 
have been outstanding. Among them is the only 
American biologist who has been awarded a Nobel 
prize. Few of these men, however, are in touch with 
the Society for Animal Production. Out of roughly 
a thousand members of the American Society of 
Zoologists only eleven are also members of the Society 
for Animal Production. Perhaps it is a direct con- 
sequence of the separation of these interests that 
during the four decades in which the Mendelian 
Theory has been available, animal breeding has 
brought forth no achievements comparable in eco- 
nomic returns with hybrid corn or even with the 
large number of polyploid flowers and fruits recently 
produced by plant breeders. 

By all the logic of the natural relations of subject 
matter zoology should be as much interested in para- 
sitology, entomology, veterinary medicine, animal pro- 
duction, animal breeding and animal ecology as in 
medicine. But as a matter of fact, zoologists have 
been so much occupied with premedical interests that 
the agricultural animal sciences have been largely left 
to Experiment Station workers, and there has been 
little community of interest between the two groups. 

It is not intended to suggest that the same indi- 
vidual could attain proficiency in more than one 
branch of science. The significant thing is that the 
organizations of the two groups of animal scieneee 
have drifted apart. Perhaps the most striking illus- 
tration of this divergence is thkt between zoology and 
entomology. Entomology grew up in the service of 
agriculture oven more than zoology and medieine have 
grown together. While the American Association of 
Economic Entomologists was founded in 1889, it was 
not thought necessary until 1906 to foster the devel- 
opment of the science itself, as distingui^ed from its 
applications, by establishing the Ent^bldgiical So- 
ciety of America. Although insects are zs mudi 4 

the American Society of Zoologists, which I recognize iz 
not m entirely fair procedure. Yet, ihat ought to be thm 
proper way to find out the nature of zoology. 



'.§80- ' scilsircs--: tin. ^ 


|Mi^ of the domain of soology a« are mariiie invezte-^ 
IxxmteB, the mambere of the American Society of 
>ZoolO£rieta have ooncemed ihemeelves very much more 
m& the latter than with the former. Students of 
markie invertebrates are sufficiently at home in that 
society that they have not set up a specialised society 
of their own comparable with the entomologioal 
societies. 

But while students of other groups of invertebrates 
are generally members of the American Society of 
Zoologists, the entomologistB generally are not so 
affiliated. Less than one per cent, of the Association 
of Economic Entomologists and only six per cent of 
the members of the Entomological Society of America 
are members or associates of the American Society of 
Zoologists. 

In the early days of their development both botany 
and zoology prided themselves on being “pure” sd- 
eneea and disdained applications to industry and agri- 
culture. Finding adequate outlets in the development 
of the medical sciences, zoology has maintained this 
position, though with little of the “holier than thou” 
attitude with which both botanists and zoologists re- 
garded applied scientists forty years ago. To this 
day, however, comparatively few members of the 
American Society of Zoologists are professionally 
engaged in applied science. So far as medicine is 
concerned, the separation of the pure sciences under- 
tying the applied medical arts has been enforced by 
strong professional esprit de corps among physicians 
as well as among zoologists. 

Botany, however, was compelled to take a different 
course. Deprived of its original usefulness by the 
decline of the herb doctor, botany found itself with- 
out adequate outlet for the energy of its devotees or 
their students. It was forced to make itself useful 
to agriculture. With the passing of time that con- 
nection has broadened and streng^ened to the mutual 
advantage of both participants. 

It is instructive to remember that in the beginning 
botanists were as much traditionally opposed to eco- 
nomic work as any other scientists. One of the ablest 
of mycologists, for example, who was forced in his 
youth to accept a position in an Experiment Station 
and there made an outstanding contribution toward 
the control of potato scab, ^always as Icmg as he lived 
professed to be ashamed of this work and devoted the 
balance of his life to the study of fungi with no p<»- 
sible economie importance. But this man stood aloxie 
for many years b^ore his death and a large majority 
of his students took up economic work. Again the 
extent to which the integration of botany and plant 
pathology has gone may be judged by the fact that 
of the total^^i^^ of the Biytopathologii^ 

29 pex maintain mm- 
' BodUtty; of ^ Am^dka. 


The most a^ificant odvaness among the 
ences during the last decade have occurred in piaxit 
physiology. Here more than isywbere else the 
dependence of pure and applied science has been 
manifest. As long as plant physidogy remained a 
pure science confined to old line university depart- 
ments of botany, it never amounted to mudn Indeed 
beans and com were about all the materials used and 
the work did not get beyond the demonstration of a 
few simple principles — jtist enough to show that the 
subject had potentialities. 

But whai agriculture began to ask questions about 
the scientific basis of plant production and coupled 
these questions with appropriations for their answer, 
plant physiology began to advance. This at once 
brought into high relief our lack of understanding of 
the fundamentals of that field. As a result the sci- 
ence itself has evolved, up to now, rather more than 
its applications. But within the last few years these 
advances in fundamentals have permitted applica- 
tions of rapidly increasing importance, starting a 
development which bids fair to become one of the 
most important in all biology. 

Because of its importance to medicine, bacteriology 
is closer to zoology than is any other of the plant 
sciences. There are, indeed, about as many teaching 
positions requiring a combination of bacteriology 
with zoology as with botany. But bacteriology in its 
own right is no more a medical subject than is chem- 
istry. Like chemistry, its applications reach into al- 
most every field of biology and agriculture. It was 
impossible, therefore, adequately to represent its re- 
lations on our organization chart. Unlike chemistiy, 
however, bacteriology has permitted the Importanee 
of its applications to dwarf the growth of the seieiiee 
itself. A parallel situation would be presemted if 
chemical engineering had attempted to advance with- 
out physical chemistry, It seems lik^y tibat if the 
bacteriologists could set aside Some of th«dr best ram 
to develop the pure science of bacteriology for ite own 
eake, the fundamental pcnnciples so brought to light 
would lead to greater applications even than those 
which have bemi made almdy. 

Physiology is in many schods merely huoiati phyd- 
ology. There is very slight contact between the pl^- 
ological departments of medical sdioohi and 
physiology. Yet in Its fundamentals phydoloi^ has 
as brood an applicability as any of the bidlogicai sci- 
ences. Hany have emphaidsed the 
0 ral physiology and most agree tiiiat it oi^gbt to^ 
widdy taught, cepeeisily f or ^e farbaiteiikkg of / 
preparing for mdlictni^ hot it has tmim 
The reason Ues bka of 

.students,, 

; are' 
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f«m43rd« Moat medical sdiodB as WcU as most de* All biological sdenees spring from the same root, 
partmmits of biology deplore this tendency and would They are like a tree with many branches. Some of the 
be glad to aompel premedical students to broaden the branches, however, have grown so vigorously and 
biological base on which to build Iheir medical woiic* reached such distances from the trunk that they have 
But they have not been strong enough to force the forgotten their origins and eonmder themselves inde- 
stndents into the jmparation which would be beet for pendent trees. This analogy is due to C. V. Taylor 
them, and in this situation general physiology has of Stanford, a zoologist, who is distressed by the de- 
languished. gree of separation that has developed among the dif- 

Biochemiatry, perhaps even more than physiology, ferent members of our group* Taylor points out that 
is properly a field of general biology. But many de- all living things are made of a protoplasm which, de- 
partments of biochemistry instead of representing the spite the widely diverse types into which it develops, 
fundamental scienoe are mere adjuncts of medical remains on the whole surprisingly uniform in funda- 
schools. At the other extreme ^^Agricultural Chem- mental oharacter throughout. The laws of its evolu- 
istxy” developed independently, starting from very tion and of its inheritance are the same everywhere, 
narrow applications of chemistry to fertilizer analysis To a very large degree even its cellular structures are 
and such practical matters. Happily the progress constant. 

of the science has brought about considerable rap- In so far as the analogy of the growing tree is ap- 
prochement between the agricultural and the medical plicable, it will be recognized that it is just those 
biochemists, but there is still far too wide a gap be- branches which grow most vigorously that get far- 
tween them. Like physiology, biochemistry is in its tbest away from the main trunk. Also, in the tree 
nature more properly a pure science which (like there is dead wood and there are rotten branches 
physics) should be strongest in universities, rather which may not be detected until stress and storm 
than an applied science (like engineering) strongest search them out. Likewise, on a tree leaves which 
in technical schools. In suggesting this 1 am not almost touch may draw their sustenance from difter- 
pleading especially for the pure sciences, for I be- ent branches which may have grown independently 
Ueve it can not be gainsaid that strong departments for a long time so that the only way to get from one 
concerned with these sciences for their own sake to the other is to go clear back to the root. In the 
would extend and increase the usefulness of their tree the original connection to trunk .and to roots is 
applications. essential. If it is severed at any point, every part 

The scarcity of departments of pure physiology beyond the cut dies, 
and of pure biochemistry is suf^oient evidence that The question really before the assemblage of sei- 
tiie biol(^cal sciences in the universities are not ences now grouped under biology and agriculture is 
Strong enough to streteh out and occupy all of the whether we are comparable to a tree with a single 
fidids of biology which should be cultivated. They trunk or whether we are more like a bush with many 
need help here from the applied branches, Agricul- trunks from the same root. If we are like a bush, 
ture and medicine should unite in demanding that the the health of any one branch is of little concern to 
imiudwties establish departments of physiology, of the others. Indeed, when a branch is cut out of a 
biqchemistxy, and of bacteriology to prepare students bush the others grow all the better, profiting from the 
for the technical sohods with no more emphasis on removal of competition. But if we are like a tree, 
applieatiotts than is given by imiversity departments then it behooves us to look after the health of the 
of physics preparing students for the engineering trunk that supports us all. 

schools. If this were done, all biology would be Is biology like a bush or is it like a treat The 
greatly Strengthened. The corresponding departments question can be answered with assurance only with 
in the technical schools would Mi their own hands the passage of time. It is penniisible, however, to 
atrengthened and would grow into an increased use- make one observation: Bushes rarely attain any great 
fulneas which would be hard to envisage at the pres- height and they are mostly shortlived. The really tall 
ent time. and permanent growths are all trees. 

OBITUARY 
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Sootia, on April IS, 1917, the son of Dr. and Mrs. 
M. F. Bonan. He received his early eduoation at 
Morrison School and graduated in 1935 from St. 
Francis Xavier University with the degree of B.Sc., 
magna cum laude, a few weeks after his eighteenth 
birthday. Some of the results of his petrographical 
studies for the M.A. degree at the same institution 
were incorporated by his professor, the late Dr. 
Donald F. MacDonald, geological adviser on Panama 
Canal work, in “Contributions to Panama Geology” 
(JoMf. Geol, 45: 655-662, 1937). 

In 1936 Mr. Bonan was awarded an assistantship 
in the Department of Geology at the Catholic Uni- 
versity of America, Washington, D. C., which position 
he occupied for the next three years. In 1939 he went 
to the University of Wisconsin os holder of the 
Charles R. Van Ilise Fellowship and remained at 
Madison until June, 1942, as research assistant. 

Laying a broad and firm foundation of field ex- 
perience for his professional career, Mr. Bonan spent 
the summers of 1936 to 1940 as field assistant with 
parties of the Geological Survey of Canada in Nova 
Scotia, Quebec and Ontario. The Department of 
Mines of Nova Scotia in 1941 made him a grant to 
study the igneous rocks of Guysborough County; this 
was to have been the subject of his doctorate disserta- 
tion at the University of Wisconsin. 

Unselfishly interrupting his graduate research, 
which was nearing completion, Mr. Bonan last sum- 
mer assumed charge of one of the field parties of the 
Geological Survey of Newfoundland to investigate 
iron and strontium resources, and after the regular 
field season consented to supervise further diamond 
drilling operatiotis on these ores, which are important 
in the war effort. He met his death when about to 
take up his winter duties. 

In grateful tribute, the mineral location at Boswar- 
los, Port au Port Bay, west coast of Newfoundland, 
to which John Joseph Bonan was devoting his sci- 
entific training, henceforth will be known officially as 
the “Bonan Strontium Deposit.” 

A. K. SkeijObove 

Geological Suevey or Newyoundland 

RECENT DEATHS 

Dft. Hakbisok E. Howe, editor of Industrial and 


Ettgineering Chemistry, died on December 10 at the 
age of sixty years. 

Bobeht Peble, professor emeritus of mining engi- 
neering of the School of Mines of Columbia Univer- 
sity and editor since 1917 of “The Mining Engineers* 
Handbook,” died on December 8. He was eighty-four 
years old. 

Db. Alfred Baker Spalding, since 1930 emeritus 
professor of gynecology and obstetrics of the School 
of Medicine of Stanford University, died on Novem- 
ber 27 at the age of sixty-eight years. 

Dr. Fbedebiok Mark Beoket, consultant to the 
Union Carbide and Carbon Corporation, New York, 
N. Y., died on December 1 at the age of sixty-seven 
years, 

Charles W. Frederick, head of the Science Divi- 
sion of the lens factory of the Eastman Kodak Com- 
pany at Rochester, N. Y., died on November 29 at the 
age of seventy-two years. 

The death at the age of eighty-four years is an- 
nounced of Sir Henry Miers. Sir Henry was Wayn- 
flete professor of mineralogy at the University of 
Oxford from 1895 to 1908 ; principal of the University 
of London, 1908 to 1915, and vice-chancellor of the 
University of Manchester and professor of crystal- 
lography, 1915 to 1926. 

Nature records the death of Dr. Alfred Baker, 
emeritus professor of mathematics of the University 
of Toronto, where he occupied the chair of mathe- 
matics from 1887 until 1919, president in 1915 of 
the Royal Society of Canada, on October 27, at the 
age of ninety-four years; of Dr. J. N. Collie, P.E.S., 
emeritus professor of organic chemistry of the Uni- 
versity of London, on November 1, at the age of 
eighty-three years, and of Dr. J. C. Schoute, emeritus 
professor of botany of the University of Groningen, 
president of the sixth International Botanical Con- 
gress, at the age of sixty-five years. 

The death is announced at the age of sevenfy-sevein 
years of Professor Carl Domo, who founded and 
directed the Physical Meteorological Observatory at 
Davos, Switxerland. 


SCIENTIFIC EVENTS 

GRANTS FOR WAR RESSARCH TO THE Banging from $3^ to $12,000 and amonnting in 

UNIVERSITY OF CINCINNATI all to $42,000, theae oontraeto are for investlgatione 

CoNTRAOTs with the United States Government for now mider way in toe College of Medidne and toe 
war research by the l^niversity of Cincinnati nego> department of leather leseareh of toe wiiveindlty for 
tiated during the sums^, reported by Dr. Raymond ' the Office oif Seientiflo Beaeardh and Deydeptnent and 
Walters, presideiht of toe university, were approved in the College of Sngineerhig and ComiMiree few tow 
on Oetober 0 by the board of direetors of the uni- Army Air ^rpa. 

vsrsi<y. . In several' instaaeea tow Isdsi^^.giwiitoto^ 
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dooft of eaarlier eoi^raots for ^ AAmo types of re- 
eeareh. In one ease, the government allowance was 
for a sin months period mad wUl be renewed for the 
same amount at the expiration of the current contract. 

Nearly $45,000 in gifts and grants were reported. 
Of these, six, amounting to more than $32,000, were 
designated to aid the nutritional research being di- 
rected in the College of Medicine, under the super- 
vision of Dr. Tom D. Spies, associate professor of 
medicine. Of the nutrition grants, the largest was 
for $16,000 from the Williams-Waterman fund for 
the combat of dietary diseases through the Research 
Corporation, New York City, to support the work of 
Dr. Spies for two years. Other nutrition grants in- 
cluded $5,000 from the Gelatin Products Company, 
Detroit, Mich. *, $5,000 from the Anheuser-Busch, Inc., 
St Louis; $3,000 from Standard Brands, Ino., New 
York; $3,000 from the Continental Baking Oompany, 
New York, as partial payment of a $10,000 contri- 
bution for the year beginning on July 15, 1042; and 
$60 from Starling W. ChOds, Cleveland. Dr. Spies's 
clinical studies on nutrition are carried on at the Hill- 
man Clinic, Birmingham, Ala. 

The W. K. Kellogg Foundation, Battle Creek, 
Mich., gave $4,000 to establish loan and scholarship 
funds in the School of Nursing and Health. The 
same foundation last spring gave $10,000 for similar 
funds in the College of Medicine. 

TH£ SUPPLY OF TECHNICAL MEN TO THE 
ARMED FORCES AND TO INDUSTRY 

To ensure a continuous flow of young engineers to 
the armed forces and to industry has been a serious 
concern to national engineering societies. The supply 
ie already so limited that a contest was developing 
between the needs of the army, navy, air and signal 
corps, and the requirements for industrial research, 
dengn, production and maintenance. 

Facts have been published which showed that a 
Ikrgmr number of skilled engineers were required for 
production and maintenance than was necessary in 
plant layout. New designs, modernisation and war 
production make demands on the engineering colleges 
that i&ey provide a steady stream of young engineers 
for the armed services and industry. 

In October, the Engineers’ Council for Professional 
Development called a meeting of industrial personnel 
and engineering teachers who drew up a statement 
emphashsing the need for adequate supplies of young 
itnem 

HofouliWi the Amerioea Institute of Chemieal 
e sUtement of "signiflonat faete" 

tie ioee of teohalealljr trained 'nea from mar 
^be '.etivpped by ee»ietton’'^'TolttobBy 


B. That selective service occupatiozial Bulletin No. 10 
of last June be reaiflrmed in principle in its provisions 
for the deferment of men in engineering training. 

0. That this directive be modifled in the light of the 
lowor draft age by providing for the deferment of engi* 
neering students in established colleges to the end of the 
term in which they reach the age of 18, and thereafter, 
on a term by term basis as long as their acadexnic records 
remain satisfactory. 

On December 4, the council of the American Society 
of Mechanical Engineers passed the following; 

WaKB£AS, technically trained engineers are indispensa- 
ble to modem mechanised warfare and are needed in 
greater and greater numbers by the armed forces and 
by the war industries and will be equally essential to the 
rehabilitation program, 

ThereforCy he it resolved that the Council of the Ameri- 
can Society of Mechanical Engineers, acting on behalf of 
the membership of the society, at the sixty-third annual 
meeting of the society held in New York, November 30th 
to December 4th, 1942, is convinced that the effective 
prosecution of the war effort demands that an adequate 
supply of engineers bo insured for the armed forces and 
the war industries through the deferment of certain stu- 
dents in engineering colleges under the following condi- 
tions: 

(1) Enrolment in a college with a curriculum profes- 
sionally accredited by the Engineers’ Council for Profes- 
sional Development. 

(2) Completion of not less than one term or one semes- 
ter’s work in an accredited professional curriculum in 
engineering with an average scholastic grade at least 
equal to that required for graduation. 

This resolution was sent to the President, the Chair- 
man of the War Manpower Commission and the 
Director of the Selective Service. 

On December 8, the Consultative Committee on En- 
gineering for the Professional and Technical Division 
of the War Manpower Commission adopted unani- 
mously the following : 

Boeognising the necessity for a continuing flow of pro- 
fessionally trained men for war industries, especially for 
urgent developmental work in improving the quality and 
production of actual weapons and materials of warfare, 
this Consultative Committee on Engineering for the Pro- 
fessional and Technical Division of the War Manpower 
Commission r^peotfuUy recommends that the Cbairmaa 
of the War Manpower Commission immediately take the 
necessary steps in order to provide temporary deferment 
from military service for those undergraduates in reecg^ 
nixed engineering schools who are subject to Selective Ser-^ 
vice. Such deferment is necessary pending a more thor- 
ough study of the requirements of engineering manpower 
both by war industries and the Armed Forces. 

This recommendation confirms and re-emphasises the 
resolutioiui mhde by the recent annual meetinga of the 
Ameriehn Boeiety of Mechanical Engineers, the Aaneriefih 
Insfltnte of <^emical Bnglneeirs, ttm Soriefy for ^ Pro- 
mothm of Jhighmering Edneation, and Others, loeking to 
the delen^t of those jomg men who are already in 
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engineering training and are maintaining AatiBfactor3r 
academic records. This is not a recommendation for class 
deferment, but is a recognition of a temporary but critical 
phase of the manpower situation which requires prompt 
and decisive action to prevent serious crippling of the war 
program, 

R. L. Sackett 
RARE CHEMICALS 

The following chemicals are wanted by the Na- 
tional Registry of Rare Chemicals, Armour Research 
Foundation, 33rd, Dearborn and Federal Streets, Chi- 
cago, 111. : 

1. 2«chloro, 3-iutro phenoxy acetic acid 

2. 2,4-dichloro-alpha-naphthalene 

3. 2,4-dichloro-beta-naphthoxyacetic acid 

4. Disilicon Hexochloride 

5. Quinisarin 6 sulfonic acid 

6. Quinizarin boric acid 

7. 2-alpha-methyl indole 

8. Cyclohezene oxide 

9. 2-chloro-cyclohexenone 

10, d-ribos6-5-pho0phorio acid 

'll. Phospho-erytlironic acid 

12. Oxalacetic acid 

13. Cuprous Benzene Sulfonate 

14. Glucose-6-phosphoric acid 

15. Phoaphopyruvic acid 

16. Phosphoglyceric acid 

17. Bihydroxyacetone phosphate 

18. Creatine phosphate 

19. Acetoacetic acid 

20. alpha-Ketoglutarate 

THE INTER-AMERICAN PROGRAM OF THE 

AMERICAN STANDARDS ASSOCIATION 

Trade and industrial development of the Americas 
wiH be furthered by a program of Inter-American 
cooperation on industrial and engineering standards 
which has just been launched by the American Stand- 
ards Association, according to a statement made by 
P. G. Agnew, secretary of the association. Such 
standards are helping go^mment and industry in the 
United States to speed up production, conserve mate^ 
rials and make substantial savings. 

Latin American countries have already shown in- 
terest in North American standards and have asked 
the American Standards Association to supply them 
with further information.* 

National standardizing bodies are now in operation 
in three South American countries. The one in 
Argentina (Institute Argentine de Raoionalizacidn 
de Materiales) has been operating a number of years 
and publishes a monthly magazine. The one in 
Brazil (Associa^ao Brasileira de Normas T^cnicas) 
has recently issued a volume of standards. The one 
in Uruguay (Instituto Uruguayo de Normas Tecni- 
666) was formed a short time ago. In other Latin 


American countries there are government depart- 
ments and engineering societies doing similar work* 
Furthermore, there is a South American committee 
(Comit^ Sudamericano de Normas) to further stand- 
ardization work in the ten South American republics. 

Cyrus Townsend Brady, Jr., an engineer and sales 
executive who has spent many years in South Amer- 
ica, will serve as the field representative for the 
American Standards Association. He is being given 
a year's leave of absence by the U. S. Steel Export 
Company for the purpose. His work will be sup- 
ported by an Inter- American Division in the New 
York office of the American Standards Association, 
of which Alberto Magno-Rodrigues, who has been for 
many years in charge of the activities of several 
American manufacturers of machinery in the Spanish 
and Portuguese markets, is head. 

In the new program the association will exchange 
technical data in the development and use of stand- 
ards with the other American republics, give them 
information on the standardization work being done 
in the United States, and provide them with Spanish 
and Portuguese translations of standards which would 
be especially valuable in developing their industry. 
It is planned to provide interchange of technical data 
and information to enable all the countries of the 
Western Hemisphere to have standards as much alike 
as possible. 

An advisory committee has been appointed under 
the chairmanship of R. E. Zimmerman, president of 
the association and vice-president of the U. S. Steel 
Corporation. 

FELLOWSHIPS IN THE MEDICAL SCIENCES 

OF THE NATIONAL RESEARCH COUNCIL 

Fellowships in the medical sciences, similar to 
those which have been administered by the Medical 
Fellowship Board of the National Research Council 
since 1922, will again be available for the year ban- 
ning on July 1, 1943. These fellowships, supported 
by grants from the Rockefeller Foundation to the 
National Research Council, are designed to provide 
opportunities for training and experience in research 
in all branches of medical science. They are open to 
citizens of the United States or Canada who possess 
the degree of MD. or Ph.D., and are intended for 
recent graduates who are not yet professionally estab- 
lished. 

In addition to these fellowships the board adminis- 
ters two groups of research fellowships, made avail- 
able through a grant from the National Foundation 
for Infantile Paralysis, Inc. The first group, Open to 
applicants who hold either the Ph.D. or M.D. dogree, 
is for the purpose of providing opportunities for spe- 
cial training and experience tn the study nf filttaiiie 
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viruM. The second §rtoiip, open only to graduates 
in medicine who have completed one or more years 
of hospital experience in clinical surgery and are 
planning a career in orthopedic surgery, is designed 
to provide opportunities for training and research in 
those basic medical sciences which will be of particu- 
lar value in furthering progress in the field of ortho- 
pedic surgery. 

Fellows will be appointed at a meeting of the board 


late in February. Applications to receive considera- 
tion at this meeting must be filed on or before Janu- 
ary 1. Appointments may begin on any date deter- 
mined by the board. 

For further particulars concerning these fellow- 
ships, application should be made to the Secretary of 
the Medical Fellowship Board, National Research 
Council, 2101 Constitution Avenue, Washington, 
D. C. 


SCIENTIFIC NOTES AND NEWS 


Thk Times, London, reports that the King of 
England has approved the recommendations of the 
Council of the Royal Society awarding royal medals 
for 1942 to Professor W. N. Haworth, F.R.S., for 
his fundamental contributions to organic chemistry, 
particularly to the constitution of the sul§:ars and 
the structure of complex polysaccharides, and to 
Dr. W. W. C. Topley, F.R.S., for his outstanding 
work on experimental epidemiology and immunology. 
Awards of medals by the president and council of 
the society are: the Copley Medal to Sir Robert 
Robinson, F.R.S., for research work of outstanding 
originality and brilliance which has influenced the 
whole field of organic chemistry ; the Rumford Medal 
to Dr. G. M. B. Dobson, F.R.S., for his outstanding 
work on the physics of the upper air and its applica- 
tion to meteorology; the Davy Medal to Professor 
C. N. Hinshelwood, F.R.S., for his distinguished work 
on the mechanism of chemical reactions; the Darwin 
Medal to Professor D. M. S. Watson, F.R.S., for 
his researches on primitive fishes and amphibians 
which have much advanced the knowledge of the 
evolution of these groups of animals; the Buchanan 
Medal to Sir Wilson Jameson, for his distinguished 
adifiimstrative service to hygienic science and prac- 
tice; the Hughes Medal to Professor Enrico Fermi, 
for his outstanding contributions to the knowledge of 
the electrical structure of matter, his work in quantum 
theory and his experimental studies of the neutron. 

Josu^ K. LHiLT, chairman of the board of Eli 
Lilly and Company, was presented with the Reming- 
ton Honor Medal for 1942 “for his many accomplish- 
ments in the mterests of pharmacy'^ at a dinner given 
on December 2 by the local branch of the American 
Pharmaceutical Association in New York City. 

Db. Harbt N. Holmbs, professor of chemistry and 
head of the department at Oberlin College, president 
of the American Chemical Bociety, has been elected 
an honorary member of the Chemical, Metallurgical 
end Mining Society of South Africa. 

It ia reported in Hature that the Emil von Behring 
Pliae, whkh is awarded by like Univmisity of Mar- 


burg every twp years for outstanding achievements 
in immunology, serum therapy and chemotherapy, 
has been presented to Professor Paul Uhlenhuth, pro- 
fessor of hygiene and bacteriology at the University 
of Freiburg-im-Breisgau. 

At the seventh annual meeting of the Florida 
Academy of Science held at the University of Florida, 
Gainesville, on November 20 and 21, the following 
officers were elected for 1943: President, Robert B. 
Campbell, Tampa; Vice-president, T. H. Hubbell, 
University of Florida; Secretary-Treasurer, R. F. 
Bellamy, Florida State College for Women. 

Dr. John Boswell Whitehead, director of the 
School of Engineering of the Johns Hopkins Uni- 
versity, has become professor emeritus. 

Db. William M. Smallwood, head of the depart- 
ment of Eoology at Syracuse University, will have 
leave of absence during the second semester prior to 
his official retirement in June. He has been a member 
of the faculty for forty-six years. 

Dr. Rheinart Parker Cowleb, professor of zool- 
ogy at the Johns Hopkins University and for the 
past twelve years investigator in charge of the bio- 
logical and hydrographical survey of the Chesapeake 
Bay, retired in September. 

Dr. Lee Bonar has been appointed chairman of 
the department of botany of the University of Cali- 
fornia at Berkeley. He succeeds Alva R. Davis, who 
is now a major in the Coast Artillery at Camp Callan, 
San Diego. Dr. Bonar has been associated with the 
university for the past twenty years. 

The chair of oil engineering and refining in the 
University of Birmingham, vacant by the death of 
Professor A. W. Nash, has been filled by the appoint- 
ment of Dr. F. H. Gamer, a graduate of the univer- 
sity. Dr. Gamer was for many years chief chemist 
of the Anglo-American Oil Company. 

Db* JEUbou) P. Brown, chairman of the depart- 
ment of chemistry of the University of Kansas Ci^, 
has joined the staff of the Synthetic Rubber Divisioxi 
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0 t tli« Eegeareh Laboratories of the B. F. Goodriidi 
Rubber Company^ Akron, Ohio. 

Db. CHAKLiiS A. (JooK, formerly senior biochemist 
at the Experimental Research Laboratories of Bur- 
roughs Wellcome and Company (U.S.A.), Inc., is 
now in charge of the department of medical and bio- 
logical chemistry at the Research Laboratories of the 
Lambert Pharmacal Company in St. Louis. 

Chemical and Engineering News states that Wilmer 
T. Rinehart, who was recently associated with the 
United States Gypsum Co. and formerly with the 
Roessler and Hasslacher Chemical Co. at Niagara 
Falls, N. Y., has joined the chemical engineering staff 
of the Armour Research Foundation. 

Tax three hundred and fifteenth meeting of the 
Washington Academy of Sciences was held jointly 
with the Anthropological Society of Washington on 
December 17. Matthew W. Stirling, chief of the 
Bureau of American Ethnology of the Smithsonian 
Institution, delivered an address entitled ^^Anthropo- 
logies Explorations in Netherlands New Guinea.” 

Da. Harlan Truk Stetson, of the Massachusetts 
Institute of Technology, addressed the Worcester 
Polytechnic Institute Chapter of the Society of Sigma 
Xi on the occasion of the initiation of new members 
on December 4. He spoke on ^^Solar Radiation and 
the Upper Atmosphere.” 

Peter E. Kbaght, senior meteorologist of the 
American Airlines, Inc., gave on December 1 a public 
lecture on '^Meteorology and Our Daily Work” before 
the Kappa Chapter of Sigma Xi of Columbia Uni- 
versity. 

Dr. Ernest Sachs, professor of neurological sur- 
gery at Washington University Medical School, St. 
Louis, delivered the William Hazard Memorial lec- 
ture at Vanderbilt University on November 27. The 
subject was "The Essential Qualifications of a Great 
Surgeon.” 

John Lovell Loughborough, a member of the In- 
dustrial Relations Research Department of Lockheed 
and Vega Aircraft Corporations, has been appointed 
consulting anthropologist to the Advisory Council of 
the California State Bureau of Industrial Health. 
The eouneil will advise on problems dealing with war 
and post-war industrial health problems. 

The American Mathematical Society and the 
Mathematical Association of America have voted to 
caned the New York meeting, in line with the post- 
ponement of annual meeting of the American 
Association for the Advancement of Science, the 
meetings were to have been hdd during Christmas 
wedc in ecmjnnctiion with the association. 


The meeting and aympodnm which had bMn ar- 
ranged by the American Assodatum of Physical An- 
thropologists to be held jointly with Section H of 
the American Association for the Advancemmit of 
Science have been cancelled. 

The annual meeting of the Society of American 
Bacteriologists has been cancelled. It was planned 
to be held in Columbus, Ohio, on December 28 , 29 
and 30. 

By vote of the executive committee of the American 
Association of Anatomists, the meeting scheduled for 
Montreal in April, 1943, has been postponed. 

The American Statistical Association has cancelled 
its annual meeting, which it was planned to hold in 
Cleveland from December 29 to 31, because of the 
greatly increased need for curtailment of civilian 
travel resulting from the acceleration of war activi- 
ties and the probability that government employees 
planning to participate in the program would not be 
granted leave for this purpose. The other societies 
composing the group of Allied Social Science Asso- 
ciations have also cancelled their Cleveland meetings. 
Arrangements are now being made for the presenta- 
tion of a number of the papers scheduled for the 
annual meeting at special meetings of the Wariiing- 
ton and New York Chapters of the association. 

It is reported in the daily press that a national 
committee to aid the war effort, none of whose mem- 
bers will go to Washington, is being organised. Mem- 
bers will consult individually with War Productiim 
Board representatives by telephone and letter onfy, 
and will not be asked to meet in Washington. TJ^ 
referee board of the cbemioals division, through its 
chairman, Professor Donald B. Keyes, of the Uni- 
versity of Illinois, stated that the group will be made 
up of leaders in research and developmmit in the 
chemical and allied industries. They will serve as 
liaison men between their companies or,indiuttriea and 
the referee board. 

When Dr. J. Shelton Horsley was president of the 
Virgnia Academy of Sedenee in 1920 , he raised an 
endowment fund amounting to $ 12 , 000 , interest imn 
which has been used since to aid and enoourate 
younger men and women in Virginia with aptttudes 
for scientific investigative work. This yearis research 
committee of the academy eonststs of Dr. Harvey B. 
Haag, chairman, Dr. AHen T. Gwathmey, J. B, John- 
son, Dr. Gillie A. Larow, Dr. Ivey F. LSwis, jOr^ Hol- 
land J. Main and Dr. Frank C. VBbrandt. Dr. B* U. 
L. MiUer, seeretary, and Dr. Sidney Kcgus ass 
ex-offleio members. Ai a mmt 
mittee research grants were awarded 
Dr. Lfxm D. F. AblK»ti^ltodi^ 

Professor J. A. AddjMone M 
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Yivgiiifai Polytedmie Institnie; W. L* Gooch, of fhe 
CheMpeake Corporation; Jamec McD. Grayson, Tir- 
fUiia Pdiyteehnie Institute; Dr* Ladley Busted, Uni> 
varsity of Virginia; Claiborne 8* Jones, University 
of Virginia, and Dr. C. B. Speabnan, Medical College 
of Vkginia. 

Bhoausb of the demand for women in certain kinds 
of en^eering work, the Drexel Institute of Tech- 
nology, Philadelphia, will accept in February women 
students in all departments of the School of Engineer- 
ing. The Drexel Evening Diploma School opened 
new engineering classes on the evening of December 
14 for women as well as men. The subjects offered 
are mathematics, algebra, geometry, trigonometry, 
analytical geometry and calculus, physics, inorganic 
chemistry, mechanical and engineering drawing, the 
foundations of English and advanced English. Stu- 
dents may enroll for one, two or three evenings a 
week. 

A viufi-iaBTKOitoLoaiCAL training course covering six 
months of intensive instruction in physics, mathe- 
matics and electrical engineering will be opened on 
March 1 at the University of Michigan. Four hun- 
dred privates from the Army are expected to be in 
attendance. 


Applications must be received by March 1 for the 
Mary Putnam Jacobi Fellowship for Medical Re- 
search of $1,000 of the Women's Medical Association. 
Blanks may be obtained from the secretary of the 
committee, Dr. Phebe L. Du Bois, 150 East 73rd 
Street, New York. 


Thx board of the second Sigma Delta Epsilon Fel- 
lowship has announced that applications and reference 
statements, both in triplicate, for the 1943-1944 award 
of $1,000 should be submitted to it before March 1. 
Wotnen with the equivalent of a master's degree, con- 
ducting research in the mathematioal, physical or bio- 
logical sciences, who need financial assistance to 
complete their work for the doctorate, and give 
evidence of high ability and promise, arc eligible. 
The appointee must devote the major part of her 
tiiue to an approved research project, and not engage 
in other work for remuneration unless such work shall 
have eeceived the written approval of the board before 
the amrffing of the f ellowrfiip or in any later emer- 
Applieatum blanks may be secured from Dr. 
BSeise Gerry> care of the U. S. Forest Products Labo- 
ratory, Madison, Wise. Announcement of the award 
ivm he made eady in April 


UKmhsmr has received a legacy by the 

a Ontoge, K. J., of ^000 

of' f idiEth .k momoiy 

"Ik. iknirteenth 


65 lr 

president of the university. The fund will provide 
annually a scholarship ^^for a New Jersey man of 
outstanding scholarship, character and promise . . . 
who intends to make the practice of medicine his life 
profession." 

Thb James F. Lincoln Arc Welding Foundation, 
Cleveland, Ohio, offers $5,000 in student awards and 
$1,750 in scholarships for the departments of the 
institutions in which the students are registered. 
There are seventy-seven student awards — a first award 
of $1,000, a second of $500, a third of $250, four 
awards of $150, eight of $100, twelve of $50 and 
fifty of $25. • There are seven scholarships of $250 
each. The school of the winner of the first award 
will receive four scholarships; of the second two, and 
of the third one. Any resident engineering under- 
graduate student registered in any school, college or 
university in the United States, giving a course in 
any branch of engineering or architecture, leading to 
a degree, or any cadet registered in the U. S. Military 
Academy, U. 8. Naval Academy and the Coast Guard 
Academy is eligible to submit a paper. The awards 
will be made for papers describing the oonveirsion 
from other methods to arc-welded construction of 
parts of machines, complete machines, trusses, girders 
or structural parts. 

Thk Museum of Vertebrate Zoology of the Uni- 
versity of California at Berkeley has recently com- 
pleted the identification of birds obtained in El 
Salvador, Central America, in the early part of 1942. 
The collection, numbering 1,145 items, was made by 
Joe T. Marshall, Jr., assisted principally by John 
Davis, while they were members of the University 
of California's expedition to El Salvador under the 
direction of Dr, R. A. Stirton. The material com- 
prises 301 separate species and subspecies. Of these 
217 are new to the collection and 47 genera are for 
the first time represented there. One of the most val- 
uable aspects of this collection is its inclusion of 345 
complete bird skeletons of 192 species. These afford 
material for extensive study of phyletic relation- 
ships of groups of Neotropical birds; skeletons of 
many of these species are either rare or lacking in 
North American and European institutions. 

Birps, small mammal specimens, pressed plants, in- 
sects, rooks and minerals, seeds, soils, American In- 
dian handicraft objects and other natural history and 
ethnological material may now be drawn from Field 
Museum of Natural History as are books from a 
public library. This is a new service inaugurated by 
the N, W. Barris Public School Extension Defmrt- 
ment. . fhe new materiak have been made ava&Ue 
to provMe toasters with visual aids that can be ooed 
at times wbei^ instruction in a particular subject is 
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being given in classrooms as part of the regular cur- 
riculum. Most of the specimens are of natural history 
subjects local to the Chicago area. Teachers may ob- 
tain loans of this material upon written or telephoned 
request, to the extent that previous loans make com- 
pliance with their requests possible. 

Acoordino to The Experiment Station Record, an 
Agricultural Machinery Development Board set up 
early in 1942 has established a National Institute of 
Agricultural Engineering at Askhara Bryan, near 
York, The nucleus of the institute is the Institute of 
Research in Agricultural Engineering, transferred 


from Oxford by the university with its director, 8. J. 
Wright, continuing in charge. Temporary houshig in 
the new location will be provided in buildings belong- 
ing to the Yorkshire Council for Agricultural Educa- 
tion, but eventually it is intended to build permanently 
on a near-by site. The main functions of the new 
institute will be to act as a general clearing house for 
information about agricultural machinery and its use, 
to carry out tests or demonstrations of new or im- 
proved implements and to undertake experimental and 
demonstration work on the better utilisation of exist- 
ing equipment. 


DISCUSSION 


PREDETERMINATION OF SEXi 

In the past the sex of the offspring from any mating 
has been a matter of chance. Despite the fact that 
thousands of techniques have been suggested no 
method of sex control has stood the scrutiny of un- 
biased investigation. 

The advent of this century contributed a major 
advance in understanding the mechanism behind this 
chance distribution of the sexes. The unbalanced con- 
dition of one or more chromosome pairs in one sex 
furnished the mechanism whereby the distribution of 
sex in a population was random with a mean approxi- 
mating equality for the two sexes. The extension of 
the gene balance concept to our knowledge of sex 
determination did not alter the random nature of the 
sex distribution, it refined our understanding of how 
the randomness came about. No man-controlled en- 
vironmental circumstance was found to affect the 
ratios of the gametes or the sex after their fusion. 

Sex-linked lethals gave students of inheritance the 
first positive means of controlling the sex of specified 
progeny. The control was directional in that it re- 
duced the numbers of males. But it was positive and 
could be duplicated to any interested person's satis- 
faction. At first this genetic control changed the sex 
ratio from the 60 : 50 distribution to 33J males to 66i 
females. But the introduction of one or more lethal 
genes in each of the sex chroitjosomes with prevention 
of crossing over soon showed that the sex control 
could be made practically perfect, no males to 100 
per cent, adult females. This directional genetic con- 
trol of the adult sex ratio had become an accomplished 
fact, 

Gowen and Gowen* demonstrated another genetic 
control of sex. The presence of a homoaygous gene 

1 Journal Paper No, J-1064 of the Iowa Agriexiltural 
Bsmeriment Station, Ames, Iowa. Project No. 714, 

s Marie 8. Oowen and John W. Gowen, Am* Nat, W: 
966--2B8, 19^ John W. Gowen, ScpcNC®, 68; 
mZ} John W. Gowen, Am. Nai., 66: 193-213, 1981. 


pair in the third chromosome of Drosophila melano* 
gaster controlled the embryological development of 
the sex-differentiating organs. Besides normal males 
and females, individuals with a mixture of male and 
female organs appeared in the progeny. Inheritance 
control of sex even to the organ arrangement was 
evidently a function of this gene. But the path over 
which the gene worked was also learned. The gene 
controlled the maturation division of the parent 
female in such a manner that diploid and fractionally 
diploid eggs, instead of the haploid eggs, were pro- 
duced. 

Qershenson® in Drosophila ohscura analyzed another 
case in which the genotype affects the maturation 
division. In this case the male instead of the female 
is the responsible agent, Male genotypes carrying 
this inheritance in their sex chromosomes have nearly 
100 per cent, female progeny (96 per cent, females 
to 4 per cent, males) without regard to the females to 
which they are bred. The possible mechanism through 
which this inheritance may work has been further 
clarified by Sturtevant's and Dobzhansky's* observa- 
tion that at maturation of this genotype the sex 
chromosome undergoes equational division at eadi 
meiotic division, the Y d^enerates and the autosomes 
behave nomally. 

These cases famish understandable mechanisms for 
shifting a normal sex ratio of 1 male to 1 female to 
that of all females. The other end of the sex control 
question, the production of all male progeny, has not 
been possible as yet. It is the purpose of this paper 
to present such a case where genotypic control leads 
to a progeny of 100 per cent, males. 

In crosses intended for homoeygosis studies, Mr. 
Nelson observed a pair mating of DroBophila melano* 
gaster which produced 136 mdes and no females. 
The male progeny of this cross were able to transmit 

Gershenson, GenetioB, 18; 468-6Q7, 1928, 

A A. H. Sturtevant and Tb. I)obduuisky, Hi 

473-490, 1926; A, M* Etmtsvaiit, JPros. Nat Aaad* Mekf 
23; 860-662, 1937. 
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the male-produeing characteristic to certain of their 
danghtera without regard to the characteristics of the 
mates to which they were bred. In something over 
500 matings, covering a period of 8 generations from 
the original parent, no failures in finding the expected 
male-producing genotype have occurred. 

The daughters with the genotype for all male 
progeny produce all male offspring without regard to 
the mates with which they are bred. The males give 
no phenotypic expression of this inheritance. The 
male-producing genotype is thus without effect on the 
adult males which carry it. The inheritance is sex- 
limited in its action in that it affects only the females 
which have it, acting as a dominant. 

This case completes the span for the genetic control 
of sex. Genotypes, which may be genetically con- 
trolled, have now been established for the most diver- 
gent sex ratios possible, 100 per cent, femalb in one 
progeny and 100 per cent, male in the other. Many 
problems of sex differentiation and distribution are, 
of course, left, but in the sense of establishing means 
for sex control through specific agencies under man’s 
guidance, the problem of the predetermination of sex 
may be said to be solved. 

John W. Gowen 
Ronald H. Nelson 

PEDIGREED PINE FOR NAVAL STORES 
PRODUCTION 

In the fall of 1941 the U. S. Forest Service started 
a project concerned with the development of an extra- 
high-yielding strain of naval stores pine. Efforts were 
directed toward the selection of naturally superior 
individuals and the working out of methods for their 
propagation. The undertaking has precedent in the 
notable success achieved with other tree species yield- 
ing special products. It is well known, for example, 
that the average output of rubber latex from Hevea 
has been greatly increased as a result of careful selec- 
tion, controlled breeding and the propagation of 
superior clones. High-yielding strains of Cinchona, 
from which quinine is obtained, were similarly devel- 
oped. 

The naval stores belt was thoroughly scouted for 
outstanding trees— trees which for no apparent reason 
produced exceptional yields of oleoresin. Emphasis 
was placed on slash pine (Pmus caribaea Morel), 
sinoe this species normaUjr yields more gum than 
longleaf pine (P. palustria Mill), the other commer- 
cially important producer of naval stores. Of the 
thousands of trees inspected, twelve of the most prom- 
ising were selected for further study. During the 
summer of 1942 the yields of these trees were aeeu- 
rately determined by weighing the gum produced each 
mA* In oonneetion with eaeh of the twelve, equally 


precise data were also obtained on the yields of from 
fifteen to fifty control trees of the same species, age, 
size, growth rate and general appearance growing 
under similar conditions on the same site. Compari- 
sons made near the end of the season show that the 
majority of the trees under test produced from two to 
three times as much gum as the average of their re- 
spective control groups. Because of the care used in 
selecting and checking the test trees, it is probable 
that the superiority of at least some of them is due 
largely to hereditary factors. In the meantime, the 
search continues for additional outstanding individ- 
uals. 

Vegetative propagation was chosen as the most 
promising method for speeding up the production of 
planting stock having the same characteristics as the 
superior trees selected in the present study. The 
advantages and possibilities of this method and its 
importance in the field of forest tree genetics have 
been discussed by Schreiner.^ Research in vegetative 
propagation, directed chiefiy toward the rooting of 
cuttings, was started in November, 1941. Cuttings 
from young slash pine were used exclusively in the 
initial exploratory experiments. It was soon found 
that with proper treatment, better than 90 per cent, 
of this material could be rooted within five weeks from 
the time of planting.® Work was then started on 
cuttings from older trees, large enough to work com- 
mercially, and for which gum yield records were avail- 
able. This type of material proved much more diffi- 
cult to root. Thousands of cuttings from mature 
trees, collected at 15-day intervals, were tested during 
the winter, spring and summer of 1942. The material 
was cut and handled in different ways, given a total 
of 175 chemical treatments, and planted in 40 different 
environments provided in greenhouse and nursery. 
Results with the winter and spring collections were 
discouraging; none rooted or even calloused, and all 
eventually died. The first successful rooting of cut- 
tings from mature slash pine was observed on August 
19 for material collected and planted on June 20. 

To date, roots have been observed only on cuttings 
given rather complex chemical treatments. The two 
most promising treatments seem to be: (1) a 24-hour 
treatment in a solution containing 60 ppm traumatic 
acid,® 10 ppm vitamin Bi, all essential mineral ele- 
ments and 5 per cent, sugar, followed by a dust treat- 
ment with commercial Hormodin No. 2 just previous 
to planting; and (2) a 24-hour treatment in a solution 

»E. J. Schrdner, Jour, For,, 87: 1, 01-62, 1939. 

sH. L. Mitchell, Naval Stores Meview, 52: 7. 10-12. 

1M2. f , , 

9 Traumatic add haa been tentatively identified as 1 
decene - 1, 10, dtearboxyhe acid ( J. English, J. Bonnea 
and A. J. Haagen-Smit, ScncNcac, 90: 2330, 329, 18^. 
That used in these experiments was made avalU^ 
through the courtesy of Merck and Company. 



m 


SCtSNCS 


MW 


eontaining 26 ppm indolebutyric acid, 12 ppm indole- 
aaetio acid, 12 ppm naphthaleneacetic acid, 10 ppm 
vitamin Bi, all essential mineral elements and 6 per 
cent, sugar. The most favorable environment, accord- 
ing to present information, is as follows : well-drained 
sand as the rooting medium, full sunlight in nursery, 
high humidity, temperatures between 75^ and 90® P., 
and cuttings exposed to fine spray of water (from 
atomising nozzles mounted above the beds), with spray 
on either continuously or for 6 minutes out of each 
10-minute cycle for from 10 to 12 hours each day. 
The spray system used is an adaptation of the spray 
chamber technique described by Raines/ 

All research in propagation is being pointed toward 
the development of effective vegetative techniques 
suficiently simple for large-scale use under nnrsery 
conditions. If successful, it is possible that certified 
high-yielding planting stock will be produced in pub- 
lic nurseries and offered for sale to land owners at or 
below cost. When one considers the rate at which 
trees grow in the naval stores belt, and that normally 
over 100 million trees are planted annually in the 
Southeast, the possibilities of this undertaking become 
more apparent. It is reasonable to believe that the 
development of high-yielding stands would contribute 
greatly to the solution of production problems which 
have long troubled the $25,000,000 a year naval stores 
industry, which supports some 50,000 workers and 
their dependents. Yield increases of 200 per cent, or 
more seem possible of attainment. By thus increasing 
the average output per tree it should be possible to 
reduce production costs sufficiently to meet low prices 
and competition from synthetics, and at the same time 
allow good wages for labor and an adequate profit for 
the producer. Mitchbli, 

C. 8. SOHOPKKTBB 
K, W. Dorman 

Southern Forest Experiment Station 

A NEED FOR MORE UNIFORM USAGE OF 
WORDS OF INDEFINITE MEANING 

In science it is our practice to observe, accurately 
measure and record and, accordingly, we are ever 
faced with the necessity of posing mathematical rela- 
tionships. Despite the. vast and rapid accumulation 
of recorded data which makes up the body of onr 
respective sciences, it is nevertheless true that the 


greater part of our knowledge as individuals e<niaial8 
of a memory of casually observed phenomena which 
we have not yet taken the time to analyze, accurately 
measure or record. Thus in our general dx»ewm<m 
we are obliged to make use of words of indefinite 
meanings, such as “few,” “some,” “very,” ^*many,” 
“much,” “most,” “frequent,” “slightly” and “seldom.” 

During a discussion with a group of scientific 
friends 1 was interested to note that there was no 
agreement among them as to the relative significance 
of these words. If to each mind they conveyed differ- 
ing impressions, these words are not as efficient as 
they might be as vehicles for our thoughts. It has 
occurred to me that as these words are such useful 
tools, it would be a worth-while project to attempt to 
increase their usefulness by more narrowly restricting 
their meanings and by securing a more uniform usage. 

As a preliminary step I have tabulated the impres- 
sion some of these words convey to me. I have ex- 


TABXJS 1 


Per cent. 

Per cent. 

freouen^ 

indicated 

frequency 

indicated 

2 1 very few, seldom 

60 

TO 


81 

801 


4 \ few, eome, sUahtly 

SO \ 

most 

cj 

96 J 


101 

20 \ many, moeb, freauent 

98) 
99 J 

practleany all 

26) 

} very many 
\ about half 

^5 j average (in general sense) 

100 

aU 


pressed them in terms of approximate percentage 
spread of the relative frequence or intoisity they 
indicate to me. Obviotutly their meanings must indi- 
cate approximations, for they indicate frequendes 
we do not know. In each ease also their meanings 
will vary with the nature of the subject of disoossion, 
but in each ease the percentage noted is in relation 
to a maximum applicable to the particular ease. I do 
not expect acceptance of any of my figures, but it 
would be of great interest to learn how greet will be 
the variance shown by our readers. 

P. C. Aoebbiun 

UmOK AND Co. INO., 

Bahwat, N. J. 


SCIENTIFIC BOOKS 

FOREST TREE SEED setts, and O. E. Ste^ and ^ 

Forett Tre$ 8$ed, By Hbnbt Iv»» Bau>wiw. The N. Y. $4.76. ' ^ 

Chmidea Botaniea Company, WaHhua, M aasad m - eoasaralidB ' ' 

« M. A. Bataes, dm. Jour. Bet., 87 1 10, 18, 1940. had aader 'woy dnrin$ the atiddSh latd MNi it*. 
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qnired vast quantities of forest tree seeds. Pines, 
iq)ruee8^ larches, redwood and Douglas dr were planted 
for timber; oaks, hickories, ashes, walnut and yellow 
poplar to stabilize eroding farmland ; haokberry, 
Osage orange, mulberry and green ash for shelterbelte; 
locusts for road banks; wild cherries and plums for 
game food; and many ornamentals for landscaping. 
For all purposes, it is estimated that the United 
States used annually during the late 1930^s some three 
million pounds of forest seed, costing in the neighbor- 
hood of $1,500,000. Species used or considered for 
use total almost 700 for the country as a whole. In 
addition, prior to the war our country enjoyed a 
relatively vigorous export trade in tree seed, and at 
various times in the past has imported important 
quantities from Europe. 

In contrast to most agricultural seed, forest tree 
seeds are notoriously difficult to handle. Many species 
bear usable seed crops irregularly, and often these 
are destroyed by seed-eating birds and rodents that 
congregate in extraordinary numbers at the time seed 
is shed. The fruits or cones must be harvested from 
tall trees or diligently searched for in well-secluded 
squirrel caches. Extraction techniques are involved 
and great care must be taken not to injure the deli- 
cate seed in the process. Unless the seed is stored 
under optimum moisture and temperature condition*, 
viability is limited in many cases to a few days* or a 
few weeks* time. Germination after sowing is often 
irregular and frequently delayed for at least a full 
year while seed coats disintegrate and the embryos 
after-ripen. 

The study of tree seed outs across the fields of 
genetics, embryology, histology, morphology, physi- 
ology and biochemistry on the one hand, phenology, 
bioclimaties, ecology, pathology, parasitology and 
entomology on the other. An authoritative book on 
tree seed is therefore both a welcome addition to plant 
science literature and a much-needed reference book 
for the many men who are engaged directly or in- 
directly in ttie use of tree seed for forest, ornamental 
or other planting. The preparation of such a book 
was an ambitious undertaking. It is fortunate that 
the author is widely experienced in forest research and 
f^oroughly familiar from first-hand knowledge with a 
large number of tree seeds and with the techniques 
developed in the important American and European 
seed laboratories. 

The first seven chapters of the book present informa- 
tion that the seed collector and seed dealer require, 
but with a broad enough background to interest stu- 
dents as well Here is included the general descrip- 
tion of seed, their life histories, ttieir physical and 
chemical structure and their various economic uses. 
OoHeetors vHdl be particularly interested in the dis- 


cussion of periodicity of bearing, forecasting of seed 
crops and the natural distribution of seed. The seed 
user needs to know how many desirable hereditary 
characteristics are related to the geographic origin of 
the seed. This subject, widely studied in Europe, is 
receiving increasing attention in the United States 
by both agriculturists and foresters. However, only a 
few American species have been tested experimentally 
to determine the extent to which they contain racial 
differences dependent on the climate and soils of their 
native habitats. 

Baldwin has done an excellent job in covering the 
collection, extraction and storage of coniferous seed. 
The treatment of these subjects includes both a his- 
torical resunn^ and the latest modem technique. Such 
treatment is highly desirable, inasmuch as we can 
find in America to-day all stages of crudity and re- 
finement in the collection, extraction and storage of 
tree seed. Modern techniques of extracting seed from 
cones have been based on thorough experience in the 
artificial drying of lumber. As a result, it is now 
possible to use high kiln temperatures, low humidities 
and short extracting times, thereby recovering seed of 
high viability and containing the proper moisture con- 
tent for storage. 

The entire second part of the book is devoted to 
seed germination and seed testing. The fascinating 
interrelationships between forest seed and their natu- 
ral environment, especially their mode of dispersal, 
storage and germination under natural conditions, un- 
fold a field of ecology, the many ramifications of which 
are at present only dimly surmised. Baldwin describes 
clearly the many causes of dormancy and touches 
briefiy on the utility of dormancy mechanisms in pro- 
tecting the seed against loss through premature germi- 
nation. The influence of external factors on germina- 
tion and the chemistry of germination are both 
adequately handled in view of current information on 
these subjects. The author goes into minute detail 
in discussing the techniques used in seed testing and 
purity analyses by seed laboratories in our own 
country and foreign laboratories operating under the 
international rules for seed testing. The chapter 
dealing with the determination of origin by laboratory 
means describes a number of techniques that have been 
proposed, but does not point out adequately the diffi- 
culties involved in their use. Techniques that have 
proven more successful in determining the origin of 
agricultural seed, such as weed seed content, the re- 
action of the seedlings to various lengths of day and 
various physiological tests, are passed over largely be- 
cause these have not yet been adapted successfully to 
tree seed analysis. 

To the uninitiated reader it may appear titot Bald- 
win’s treatment of many subjects is hurried or super- 



S62 

even thongh the book does contain an impressive 
bibUograpby of 'more than 800 citations. Actualiy/ 
such an accusation has little justidcation. A truly 
exhaustive search of the literature has been made^ and 
relatively few important omissions will be uncovered 
even by the specialist in the field. Suggestions for 
improvement can, of course^ be made. Por instance^ 
the text bears signs of important omissions of data 
and condensations of treatment that rob it of much of 
the richness possible to include in a larger volume. 
Little space is devoted to methods of collecting, clean- 
ing and storing the seeds of hardwoods that recently 
have come into wide use for shelterbelt, erosion and 
game food planting. It is true that little has been 
published on hardwood seeds even though much is 
known. Readers particularly interested in hardwoods 
will find a more complete treatment in the recent 
nursery handbook prepared by Engstrom and 
Stoeckeler.* The discussion of periodicity of seed 
production could have been strengthened materially 
by drawing upon horticultural literature on irregidar 
bearing of apples and other fruits. Important studies 
of wind dissemination by Hesselman and others merit 


ton, W, Kb. 

mention. The present status and future needg iu tliLe 
field of tree seed research are inadequately set fortih. 
However, throughout the several ifiiapters suggei^ions 
for valuable research will occur to the imagitiative 
reader. Other subjects that might have been more 
completely developed for the American reader include 
the life history of seed, provenance and ihe behavior 
of seed in their natural environment. The Swedish and 
German explanations on maps and diagrams shoi^ 
in the text should have been translated for American 
readers. The book does not bring together the status 
of knowledge on individiial species. A manual eover^ 
ing this subject is now under preparation by the 
U. S. Forest Service. 

On the whole, however, the book is scholarly, read* 
able and informative. It fills a long-felt need. Not 
the least of its valuable contents is the 16-page glossary 
of tree seed terminology that immeasurably increases 
its utility. It is hoped ^at this book will help to open 
the field for intensive study during the coming years. 

Habdt L. ShIBIiEY 

AI/Leohknt Fobest Experiment Station 
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CROSS-CIRCULATION AS A METHOD IN THE 
STUDY OF DRUG FIXATION AND 
POISONING 

In the endeavor to study the mode of the vago- 
paralytic action of amytal, two cross-circulation ex- 
periments were performed in which one animal re- 
ceived amytal and the other paraldehyde; the latter 
does not paralyze the vagus. Both drugs were given 
one hour previous to the beginning of cross-circulation. 
It was believed that if amytal did not prevent the 
formation of acetylcholine the partner under paralde- 
hyde anesthesia might show cardiac inhibition and fall 
of blood pressure following the stimulation of the 
vagus of the amytalized animal. The results were dis- 
appointing, however, because before the beginning of 
cross-ciroulation the vagus of the am 3 ^ 1 ized animal 
was paralyzed and the vagus of the other animal was 
not, whereas during the progress of the cross-circula- 
tion the vagus of the amytalized partner became more 
responsive and the vagus of the other partner less and 
less responsive to faradic stimulation. This substanti- 
ated the original assumption of the authors^ that fixed 
anesthetics do not actually remain permanently fixed 
in the tissues. 

It was decided to study this problem further by 

1 H, B, En^trom and J. H. Stoeckeler. IHl, Nurg^ 
Practice for Trees and Shrubs. USDA Miso. Publ. ^4 

xDlUe, Unegar and Koppanyi, Jo«r. Phareiaoot., 


administering 250 mg of barbital sodium per kgm of 
body weight to five doge intravenously and wait for 
about 2 hours until the barbital action was at its 
maximum. Then each of these dogs was united wi^ 
an etherized partner weighing almost three times as 
much and cross-circulation was begun. 

The pairs of dogs used in these experiments were 
given 2,000 Roche Inhibitor Units of heparin (Roche) 
per kgm. Then the left carotid artery of the first dog 
was connected with the right external jugular vein of 
the second dog, and the right carotid artery of tihe 
second dog was connected with the left extmi^ jugu- 
lar vein of the first dog. This operation was carried 
out by tying off the cephalic end of each vessel in 
neck and inserting the ends of the U-ecmn«eting can^ 
nulae into each vessel caudally. Each of the small 
U-cannulae was filled with normal saline and all air 
expelled before the ends of the oannulae were tied in 
place. The bull-dog clamps were removed from botib 
carotid arteries simultaneously when cross-eireulation 
was begun. 

The cross-circulation lasted for an hour, using ether 
whenever necessary for h^imqtulixajllQn, ahd 
period the partners were separated from eadi oth^ 
and their wounds closed. The dogs receiving 2SD 
orf barbital sodium recovered* in an 

s BecoTery-ahimal# can abtuid 
auiuwls were in idmt the state a;ii 
50 tcYO mg.:cf'ha1Mtal'^'«|^»^Ula'|^!ll^^ 
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27 iimvllmf ifrliereas^ sk eoutrol dogs receiving the 
iMim dose of barbital sodium^ but not Gross-circulated, 
recover in an average time of 29 hours: 

Two dogs received 500 mg of sodium barbital per 
hgm of body weight and following the period of one 
to two hours were similarly cross-circulated to ether- 
ised partners, the pairs being of approaimately equal 
vmights. After an hour the partners were separated 
and both survived and were asleep for over 24 hours. 
Sk dogs were given 500 mg of sodium barbital and 
they all died; the survival periods for five dogs were 
127 to 235 minutes and one died in 45 minutes. 

These experiments substantiate the original thesis 
of Koppanyi concerning the establishment of dynamic 
equilibrium of barbiturates in the body and show that 
they are not fixed in the tissues and that they may be 
mobilised at any time. This method of cross-circu- 
lation is proposed to study the fixation or alleged 
fixation of drugs, the critorions varying, of course, 
from drug to drug. Opiates and digitalis principles 
would seem to offer a particularly fruitful field for 
this line of study. The authors believe that few drugs 
if any will not be removed by cross-circulation. 

The cross-circulation obviously is a method which 
has given excellent results in the treatment of experi- 
mental barbiturate poisoning and probably an appa- 
ratus could be constructed to provide for slow, con- 
tinuous bleeding of the poisoned individuals and to 
replace the drawn blood at the same rate with normal 
plasma or compatible whole blood. 


Theodore ELopfakti 
Chabdes E. Likboar 
XJ uvAarMENT or Phaemaoolooy 
A» n> Matbsia Meoioa, 

0S(mowrowK Univeesity, School or Mkdioine 


THE ACTION OP 8U1.FANILAMXDS COM- 
POUNDS ON THE LETHAL FACTOR 
OP BACTERIAL TOXINS 


Iw mqst gram negative bacteria the toxic factor 
iq[>pears to form a part of the complex 0 antigen,^ 
and althongh earlkr work suggested that the anti- 
genic, and presumably the toxic portion of the endo- 
toxk wae associated with its ^^polypeptide*’ compo- 
nent^ more recent studies* indicate that ^is component 
k a pvotein. Our studies* of the property which such 
biMbefinl ptoduets have of indudng hemorrhage* in 
jb^L|^ mouse tumors led to an investigation of the 


* |u;Boivto, Jtw. 1940* 

4^, ICorgaa and 8* M* Partridge, Bicebain* /ow., 


* S> Cbiimeri Avi* Bgg** Ut 
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•WR ^Ueate a protective aetion 
m hentorriuyiff indv^^ effects of 


mode of detoxication of these antigens when intro- 
duced parenterally* 

While it is generally assumed that the action of 
sulfanilamide compounds is one of bacteriostasis 
ensuing from interference with the utilisation of 
p-aminobensoic add, oUr results confirm previous find- 
ings, that sulfanilamide also markedly increases the 
resistance of mice to certain preformed bacterial tox- 
ins. 

The toxin used in this study was prepared by grow- 
ing Salmonella typhimurium in a medium containing 
citrate and dextrose as sole organic constituents. The 
profuse growth was killed with 2 per cent, phenol, 
and the suspension transferred to regenerated cellu- 
lose tubing. The contents of the tubes were simul- 
taneously dialyzed against water and reduced to a 
small volume by pervaporation in a current of warm 
air. The phenol-free toxin was precipitated in 80 per 
cent, acetone, the precipitate dried with alcohol and 
ether, and then taken up again in water. Injected 
intraperitoneally into male mice weighing 20 g, 1.3 
mgm of this preparation killed 50 per cent, of the 
animals within twenty-four hours. This amount of 
toxin was therefore designated as one minimum lethal 
dose. It was found that 2.0 MLD killed 92 per cent, 
of the mice, and 10.0 and 20.0 MLD killed 100 per 
cent. 

Compounds assayed for protective effects were ad- 
ministered in neutral aqueous suspension by stomach 
tube to mice receiving simultaneously an intraperi- 
toneal dose of toxin. In Table 1 it is seen that sulfan- 
ilamide affords almost complete protection from 2.0 
MLD of the toxin, and 33 per cent, of the mice sur- 
vived 10.0 MLD. Sulfathiazole and sulfapyridine 
were somewhat less effective. Also, if sulfanilamide 
is administered one hour before the toxin is injected 
and is followed by supplementary doses of sulfanil- 
amide, the degree of protection against the toxin is 
somewhat increased. 

Animals receiving toxin together with adequately 
protective amounts of sulfanilamide were subcu- 
taneously given small amounts of p-aminobenzoic acid. 
As seen in the table, the effect of p-aminobenzoie acid 
in reducing the action of the sulfanilaniide and thus 
allowing the toxin to exert its lethal effect was quite 
striking, and suggests that sulfanilamide and p-amino- 
benzoic acid compete for the enzymes concerned in the 
detoxication effect in a manner comparable to that 
described for bacteriostasis. 

6 0. M* Carpenter, P. L. Hawley and C, M. Barbour, 
SOZXNOX, S8; 330-1, 1938; a M. Carpenter and O* M. 
Barbou^ Proa* Sec, Sxp. Biol and Med., 41; 255-9, 1939; 
0* M. Carpenter, Proa. Saa. Biol and Med*, 4|; 
364-7, 1939.^ 

^0. Levodlti and A. Yaisman, C. JB. Boo* 198^ 
:403-5j 0. LevaditL A. Yaisman and L. Eeink, Afia. IiUt. 
Bastewr, 6^ ; 1938. 
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TABLE 1 


Toxin 


Sulfanilamide 


Per No. 
cent. of 
8ur. ani> 
vival mala 


p-amino- 

benvolc 

acid 


1 M.L,D. 

2 M.L.D. 
10 M.LJ:). 

2 MX.O. 
2 M.L.D. 
10 M.L.0. 
10M.L.D. 


20 M,L.D. 


20 (oral) 
20 mgin (subc.) 
20 mem 

ri/t - 


20 mgm (oral) 

20 mgm one hour prior 
to toxin Injection 
plu» two doaea of 
10 mgm each at 
four hour Intervals 


2 M.L.D. 
2 M.L.D. 

2 M.L.D. 

10 M.L.D. 
2 M.L.D. 


62 

8 

0 

95 

46 

04 

23 

45 


48 

36 

38 

20 

13 

38 

30 

20 


(oral) 

20 mgm (oral) 

10 mgm 

0 


20 mgm (oral) 

100 

11 

( subc. ) 

. 10 mgm 

0 

6 

20 mgm (oral) 

(subc.) 
10 mgm 

17 

35 

Sulfathlazole 

(subc.) 

50 

20 

20 mgm (oral) 

Sulfathiaxole 


0 

18 

20 mgm (oral) 
8ulfapyrtdlne 


76 

10 

20 mgm (oral) 


1 M.L.D. Is designated as the amount of antigenic material 
required to kill within 24 hours 60% of mice Injected Intra- 
perttonealiy with an aqueous solution of the antigen. By dry 
weight 1 M.L,U. equals 1.3 mgm of toxic material. 

Since sulfanilamide is not in all probability a natu- 
rally occurring: substance the question arises as to 
whether the protective effect of sulfanilamide results 
from increasing the general resistance of the body to 
the toxin, or whether sulfanilamide or one of the prod- 
ucts into which it is converted by the body is utilised 
more specifically for a detoxication process. The first 
hypothesis is weakened by the finding of Carpenter 
and associates who observed that sulfanilamide pro- 
tected mice against toxins produced by such gram 
positive organisms as Staphylococcus aureus and 
Clostridium uoelchii^ both of which differ markedly in 
pathogenesis from the toxins of gram-negative organ- 
isms, particularly Salmonella studied by us and by 
Levaditi, and the Neisseria toxins studied by Car- 
penter and by Levaditi. 

A specific detoxication mechanism for toxic pro- 
teins, aside from hydrolysis, has never to our knowl- 
edge been proposed. The experiments of Morgan^ 
showing that the toxicity of typhoid antigen is not 
destroyed by its homologous antibody (in contrast to 
the neutralizing action in other toxin-antitoxin reac- 
tion mixtures, e.g., diphtheria and tetanus) may sug- 
gest that some other means, presumably non-immuno- 
logical, within the body is called upon to detoxify 
this antigen. 

This action of sulfanilamide, if it is a detoxication 
of bacterial toxins, may represent a special instance 
of the enhancement of the general detoxication of pro- 
teins within the body. 

y H. B. Morgan, /oar. Xmenmol., AU 161-80, 1041, 


SUMMABT 

Sulfanilamide compounds protect mice against 
multiple lethal doses of purified Salmonella endotoxin. 
This protective action of sulfanilamide is inhibited 
by p-aminobenzoic acid. 

S. H. Rxmtm 
Paul A. Zabi« 

The Haskins Laboratoeies, 

New York, N. Y. 

ANTICIPATORY CARDIAC ACCELERATION 
DURING SLEEP 

As a part of a series of studios of sleep motility^ 
at the University of Virginia, recordings of the heart 
rate during sleep were made. The data obtained 
proved to be of considerable interest and served to 
indicate the nature of the stimuli causing sleep move- 
ments. 

Johnson^ has called attention to the fact that dur- 
ing sleep, when body positions are maintained for 
fairly long intervals, there is, among other things, an 
interference of circulation (stasis of the blood and 
body fluids in parts of the body) and an overheating 
of the unventilated portions of the skin. These con- 
ditions, he suggested, must become sufficiently irri- 
tating in time to lead to a change in body position. 
For convenience this shall be termed the congestion 
hypothesis. 

It is a matter of common knowledge that, as John- 
son mentioned, such stimuli become irritating and 
even painful after some minutes. Further, it has 
been shown that either restriction of circulation or 
raising of the skin temi)€rature produces an increase 
in the heart rate. If these irritating stimuli were the 
ones causing movement, an increase in the heart rate 
prior to movement would be expected. According to 
the same reasoning, a decrease might be shown fol- 
lowing mcJvement, as a change in position would 
relieve the irritating conditions. 

This reasoning led to an experiment in which the 
heart rate was examined in conjunction with motility. 
In order to rule out the possibility of experimental 
artifacts interfering with the normal oircmlation dur- 
ing sleep, the heart rate was determined electrically 
by means of a oardiotachometer. Each heart beat 
was recorded on a moving strip of paper along with 
the movements of the sleeper. A high-speed kineto^ 
graph was used to determine precisely the onset and 
termination of each movement. In this study only 
the larger movements involving a change in position 
of the trunk were considered. To obtain &e faepgrt 
rate uncomplicated by factors other than those under 
consideration, a given movement must be preceded 
and fallowed by several minutes of inactivity, 

1 Results of these studies are to be joubltidied. 

M. Johnson/ T. J, Swan and Cl/ % WriMidt 

Psychol. Btdl, 27 ; 16, 1080; ^ 
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Records for twelve complete nights’ sleep of one 
subjeiot were analysed. From these records 83 move- 
ments conforming to the preceding criteria were ob- 



tained. The average heart rate for each minute of the 
period beginning 6 minutes before movement and ter- 


minating 5 minutes after movement is shown graph- 
ically in Fig. 1. 

A trend of the sort suggested by the congestion 
hypothesis is apparent. An anticipatory increaae in 
the heart rate is clearly demonstrated. From the 
curve, the rise app^rs to begin as much as 6 minutes 
before movement and the increment becomes greater 
until movement takes place. A minimum below that 
of any other period under consideration occurs soon 
after movement, and from this point there is a slow 
return to the earlier level. While of no immediate 
bearing on the congestion hypothesis, the much in- 
creased rate during movement is co be noted. 

Analysis of the cardiotachometer records in quarter- 
minute intervals shows the same general trend, and 
the points of change are fixed more accurately in time. 
There is a slow rise continuing until one-half minute 
before movement. This is followed by a much more 
rapid rise that immediately precedes movement. This 
suggests that the anticipatory rise may be the resul- 
tant of two different functions. Statistical analysis 
of the data shows that both the anticipatory increase 
and the subsequent decrease are reliable. 

These data are evidence of the correctness of the 
congestion hypothesis. Further experiments are 
planned to determine more specifically the nature 
of the stimulus and the mechanisms involved. 

M, M. Jaokson 

U. 8. Naval Training Station, 

Newport, B. I. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A RAPID METHOD FOR THE DETERMINA- 
TION OP NITROGEN IN PLANT TISSUE 

In view of the imminent shortage of critical ele- 
ments which are necessary in maintaining crop pro- 
duction, it is becoming increasingly important that 
guess-woriL be eliminated in so far as possible in 
determining the actual fertilizer needs of economic 
plants. The diemical analysis of leaves as a means 
of determining the nature of nutritional disorders and 
as a tool in determining the fertilizer requirements 
of crop plants has received increasing attention in 
recent years. The investigations of Lagatu and 
Maume,^ Thomas,* Thomas and Mack* and others 
have placed the theory of leaf analysis or ^^oliar 
diagnosis” on a sound basis. This method has not 
found wide application probably because of the time 
and expense involved in the chemical procedures 
xtsuidly employed. With these factors in mind, and 

t Legatu and L. Ant^ EooU Nat. Agr. MoHU 

thoma^ Plant 12: 571-600, 1987. 

« Thmaas and WarreiTR. Mack, Penn. Agr. 

1^. Fta. No. 878, 4939. 


faced with the necessity of analyzing hundreds of 
apple leaf samples in connection with nutrition 
studies, along with specimens of nutritional disorders 
frequently brought to the laboratory by fruit grow- 
ers, we found it desirable to devise more rapid meth- 
ods for the determination of some of the common 
nutritional elements in plant tissue. 

Nitrogen is perhaps the element that is determined 
most often by agricultural and biological chemists, 
and practically all analyses are based on the standard 
time-consuming Kjeldahl method. A rapid acid- 
digestion procedure was sought which would moke 
it possible to determine not only nitrogen, but also 
phosphorus, potassium, calcium, magnesium and other 
elements in the same sample. The use of 30 per cent, 
hydrogen peroxide in the presence of concentrated 
sulfuric acid was found to be a remarkably fast and 
thorough method for digesting relatively small quan- 
tities of plant material. The entire digestion takes 
only about five minutes, and total nitrogen, including 
nitrates, can be determined in the resulting solution 
by the standard nesslerization procedure using a 
photo^eetric edorimeter of the test-tube type. The 






Koch-MeMeeldn Kessler reagent* web used in this 
work, although others would probably be just as 
satisfactory* Since Beer’s law was not found to be 
valid over a wide range, a curve bad to be prepared 
from readings based upon standard solutions of am- 
monium sulfate. Either fresh or dry material was 
found to be satisfactory for analysis, but the use of 
fresh material saved considerable time in sample 
preparation. A loaf punch which cuts out exactly 
one sq. cm of leaf tissue can be used, thus saving the 
time required to dry, grind and weigh the sample. 
Ten sq. cm of leaf tissue of most fruit trees is equiva- 
lent roughly to 100 mg of the dry material, and the 
area basis is just as satisfactory as a dry-weight 
basis for comparing samples. 

The procedure adopted is as follows : Transfer 100 
mg of dry material or 10 cm® of fresh material to a 
50 ml Erlenmeyer dask. Add 2 ml of concentrated 
sulfuric acid and heat gently over a dame until the 
sample is broken down and partially dissolved. If 
nitrates are present, continue digestion for about a 
niinute after dense fumes have been given off to allow 
f6r complete reduction of the nitrates by the organic 
matter. Allow to cool and add 0.5 ml of 30 per cent, 
hydrogen peroxide. Heat gently — the solution should 
beoome clear and colorless. Continue the heating 
until dense fumes are given od — usually the solution 
becomes darker at this stage. Allow to oool and add 
5 drops more of 30 per cent, hydrogen peroxide and 
heat as before. If the solution is not completely clear 
and colorless on further heating, add 5 drops more of 
hydrogen peroxide and heat again — repeat this pro- 
cedure if necessary. No more than 5 drops of hydro- 
gen peroxide should be added at one time after the 
first addition, because a large excess of peroxide in 
the absence of organic matter will oxidize some of 
the ammonia. When the solution is perfectly clear 
and colorless on continued heating, cool, dilute with 
water and transfer with washings to a 100 ml volu- 
metric flask and make to volume. Transfer a 10 ml 
aliquot to a 50 ml volumetric flask. Add 2 ml of 2.5 
N NaOH to partially neutralize the excess acid and 1 
ml of 10 per cent, sodium silicate to prevent turbidity. 
Make to volume and mix well. Transfer a 5 ml ali- 
quot to a colorimeter tube and add 4 drops of Nesslcr’s 
reagent — ^mixing thoi-oughly after the addition of each 
drop. If the mixing is not thorough, additional drojps 
of reagent will be required to obtain the maximum 
color. Allow to stand for several minutes before ti[k- 
ing a reading on the colorimeter. A blue filter (Writ- 
ten No. 49) was used in this work. | 

Typicri comparisons between the rapid and 
Ejeidahl methods and recoveries 6f mtrate nitro^n 

to leaf t are shown in Table d* } 


TABUS 1 

BamssaxAma AaAxraaa o# Arm 9^^ 4m 
mteovaaT oa Ani» Nixuats KmooSH# ISxwiiiaD 
AS PancaarAoa or Dax MAvraa 


Sample 

No. 

Xidatia 

method 

Bank) 

method 

1 per cent. 
iTadded 
as NaNOs 

Becovety of 
added KOs 

61 

2.73 

2.73 





2.73 

2.71 




111 

.70 

.76 





.69 

,74 




216 

1.7T 

1.81 





1.80 

1.81 




291 

2.22 

2.23 





2.28 

2.26 




3l6 

1.37 

1,40 

2.40 

101 per 

cent. 


1.39 

1.40 

2.40 

101 

*4 



1.37 

2.41 

102 “ 

«* 

216 

1.88 

1.89 

2.80 

100 “ 

e 


1.89 

1.01 

2.86 

97 

n 



1.86 

2.88 

90 « 

4i 


The time required to determine nitrogen by this 
method in routine analysis was found to be about 10 
minutes per sample, making it possible for two 
analysts to complete at least 48 samples a day. 
Furthermore, the cost of reagents is only about one 
twelfth that of the Egeldahl procedure. Numerous 
nitrogen determinations made on replicate samples of 
leaves of apple, pear, peach, cherry, apricot, grape 
and com gave Kjeldahl accuracy. The solution ob- 
tained from the peroxide-digested material can be 
used not only for the determination of nitrogen, but 
also for phosphorus, potassium, calcium and mag- 
nesium. Rapid eolorimetric methods for the deter- 
mination of these elements have been worked out and 
are now being prepared for publication. 

Since leaf analysis olters the most promising means 
of diagnosing nutritional defleiencies and unhalaniee 
within the tissue of the plant, and since it eliminates 
most of the uncertainty in determining the actual 
tilizer needs of crop plants, it is . hoped that by the 
adoption of faster methods, leaf analysis, as a tool in 
increasing crop production, may come to be more 
widely used.* 

R. Jjnxmm 
C..P. Habi^it 

BtraxATT or Plant iNimsTity, 

TJ. 6. Bxpasticxnt or AomatrLTtrms, 

Wbnatohxe, Wash. 
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THE DEATH RATE 

A HINT that the shortage of doctors is already affect- 
ing the national health picture may be found in the death 
rate for eighty-eight large cities. For the week ending 
December 5, the latest on which figures are available, this 
took a big jump, to 13.5 per 1,000, although there are no 
signs of epidemics. 

The increase was largely due to the mortality from the 
Boston night club fire, but correcting for this gives a 
death rate for the large cities of 12.8 por 1,000. The 
rate for the corresponding week in 1941 was 11.9 per 
1,000, and the three-year average for the first week in 
December Is also 11.9 per 1,000. 

The death rate of 13.5 per 1,000 for the 88 large cities 
comes from the Census Bureau, and is based on total 
number of deaths without regard to cause, age or other 
factors. The U. B. Public Health Service, however, gets 
weekly reports from 88 large cities on pneumonia and 
infiuenaa deaths. These are not all the same cities as 
co’t^ered by the Census Bureau weekly report. Different 
cities are included in order to get a better geographic 
picture of the infiuenza-pneumonia situation. The death 
rate for influenza and pneumonia based on the reports 
from these cities is also running higher than the average 
for the past three years at this season. 

Influenza cases reported by state health officers to the 
tJ. 8. Public Health Service increased somewhat during 
the week ending December 6, but neither the increase nor 
the total number of cases is large enough to indicate an 
epidemic. 

With no epidemic and no reports so far of a more viru- 
lent type of pneumonia or influenza, the only suggested 
explanation for the increased death rate is lack of medi- 
cal care resulting from the shortage of physicians. 

ALIEN^OWNED PATENTS 

Many applications have already been received by the 
Office of the Alien Property Custodian at Washington for 
licenses to manufacture devices and materials covered by 
aUen-owned patents, under the policy announced by the 
President. Something over 27,000 such patents are now 
tabulated; they comprise all categoxies as classified by 
the U. 8. Patent Office. 

Of especial interest to American manufacturers, as 
judged by the numbers of applications, are patents in the 
fields of chemistry and metallurgy. The largest single 
class is organic chemicals, particularly drugs. Dyestuffs 
are also the objects of numerous inquiries; though prob- 
ably the interest here is not quite so keen as it was in 
World War I days, when this country found itself 

caught short by the shutting off of the Gorman ani- 
line products on which we had become too dependent. 
That situation has been remedied during the past couple 
of decades. 

Hetallurgloal patents of greatest Interest to American 
industrialiits seem to be divided principally between steel 
and the light metals, alnminton and magnesium. Steel 


makers want to try out electrical methods of smelting, and 
they also want to make certain types of alloy steels cov- 
ered by German patents now vested in the Alien Property 
Custodian. 

There are some applications for licenses in the field of 
fuels, especially gases, such as the manufacture of acety- 
lene out of natural gas. This of course is of special 
importance in welding. 

Among the mechanical patents available for American 
use under the now ruling are many on aircraft and their 
accessories, that were taken out by such noted German 
firms as Poeko-Wulf and Dornier. Very recently issued, 
for example, is the U. 8. patent on the Dornier * * umbrella- 
tailod’* dive bomber that has already been seen in action 
and photographed by British observers, German and 
Italian experimental rocket-propulsion motors for planes 
are also covered by patents held in custody here, which 
are now available for American experimentation if de- 
sired. 

German physical laboratories have been the scene of 
great activity in the development of electron microscopes, 
if patents taken out in this country are a good criterion. 
These designs can now be taken over under license and 
their best features adapted to our own use, should they 
seem suitable for incorporation in American instruments. 

THE SUPPLY OP BELLADONNA 

Fields of belladonna, the drug called deadly night- 
shade, have been harvested by American fanners for the 
first time to replace former imports from central Europe. 
That yields are. good and quality satisfactory is reported 
by the U. 8. Department of Agriculture. The average 
content of active constituents is almost twice the IT. S. 
Pharmacopoeia standard. 

Medicines are prepared from belladonna leaves, roots, 
or the potent white crystals extracted from them. Physi- 
cians often prescribe them for such uses as relaxing asthr 
matie spasms, drying and dilating the bronchial tubes 
and to relieve pain. Belladonna liniment or plaster has 
long been used for relief of neuralgic or rheumatic pain 
and in the form of suppositories for painful hemorrhoids* 
Eye specialists use it extensively to facilitate examina- 
tions because it paralyzes the adjustment mechanism of 
the eye and dilates the pupil. The name, beUa donna, 
itself means beautiful lady,^' referring to its use by 
the women of old Italy to dilate the eye pupils, giving 
them a more alluring luster. 

Although some of the drug has been grown in this coun- 
try for many years, the main source has been central 
Europe. But in 1940 the Bureau of Plant Industry an- 
ticipated a shortage and planted the drug for seed. It 
has since bought seed from other sources. This was dis^ 
tributed last spring to growers and between 400 and 500 
acres were harvested this fall In Wisconsin, Pennsylvania, 
Virginia, Tennessee, Ohio and other states. 

The Agricultural Hcseareh Administration of the De* 
partment of Agrieulture estimates |itat supplies are ada- 
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quate at present to meet military and civilian needs.| 
Only a small acreai^e is needed to supply the nation. 

DEHYDRATED FOODS 

Many vitamins are found in dehydrated foods if they 
are properly treated, was reported by Dr. Agnes Fay 
Morgan, head of the Home Economics Department of the 
University of California, to the representatives of the 
dehydration industry at the Western Hegional Laboratory, 
summing up results on vitamin retention brought out by 
the past several years of research at the university. 

Fruits dehydrated under the new factory processes re* 
tain more vitamins than those preserved by sun drying. 
While prunes, peaches and apricots are good sources of 
vitamin C, only those treated with sulfur dioxide retain 
this vitamin. On the other hand, the sulfur treatment 
destroys two thirds of the vitamin B,, as the thiamin 
molecule is split by sulfur dioxide. Since peaches and 
apricots are not rich in B,, sulfuring is probably desirable 
in their dehydration. Vitamin A is stable and is retained 
in both dehydrated and sun-dried fruits, but riboflavin, 
is quickly destroyed by light so that sun-dried fruit has 
lost most of its vitamin Bg, while dehydrated fruit 
shielded from light, retains it. 

In the past two or three years, Dr, Morgan and her 
staff have been interested in the retention of vitamins in 
dehydrated vegetables. Several of the dehydrated vege- 
tables have better vitamin retention than the same ones 
canned. Spinach, for instance, lost 75 per cent, of its 
Bi when canned, as compared to the fresh spinach, but 
in dehydrated spinach the was preserved almost 100 
per cent.; canned peas lost 73 per cent, of B, as com- 
pared to a loss of 10 to 20 per cent, in the dehydrated. 
Concentrated tomato juico, tomato paste, and dehydrated 
broccoli are good sources of vitamin 0. 

In summing up the value of the dehydrated vegetables, 
Dr. Morgan stated that the vitamin C loss was from 20 
per cent, for broccoli to 80 per cent, for string beans* 
For Bj, the loss in several vegetables ran from 14 per 
cent, to 33 per-cent. ; B„ 25 per cent, to 50 per cent, with 
an exception in dehydrated carrots which had a loss of 
only 12 per cent* In all the vegetables tested the caro- 
tene destruction was small, while § to i of the nicotinic 
acid was lost, probably due to leaching. 

Studies on meat showed that there was less loss of vita- 
mins B„ Ba, and nicotinic acid in dehydrated than in 
canned meat. The cooked dehydrated meat compared 
favorably with the cooked fresh meat, since there is al* 
ways some loss in preparation for the table. 

Vitamin assays up to three to four years ago wore 
solely a matter of feeding animals. These take at least 
two months and are only reproducible within 15 to 20 per 
cent. Chemists havo attempted to shorten the process by 
the use of chemical and micro-biological methods. 

* * There is no consistency between the various tests, * ^ P . 
Morgan stated. * * In each case it is necessary to du ck 
the short methods against tests on rats.^’ 

ITEMS 

A awjtrKST from the USSB wAs received by the U, %' 
Department of Agriculture as early as last April, fqlr 
seed sow land plowed by Oerman tanks/’ Teens of 


seed are now on the way, to grow np as year’s crops. 
Seed diipments are the most effective Mnd of lend4eaie 
aid that it is possible to send. Mere ounees of cargo 
weight grow into hundreds of pounds of food. Moreover, 
seed symbolises the will and ability of peo]^es in the war- 
pressed lands to help themselves. In becoming a seed- 
growing and seed-exporting nation, the United States is 
reversing the pre-war set-up, when we were heavy im- 
porters of seed from Europe, especially from Denmark, 
the Netherlands and France. 

Ths lowest pneumonia and influensa death rate on rec- 
ord among its industrial life Insurance policy holders was 
achieved in the last annual cycle, September, 1241, to 
August, 1942, the Metropolitan Life Insurance Company 
announces. During that period the average pneumonia- 
inflgignza death rate was equivalent to 32 deaths per 
100,000 persons. This is 21 per cent, less than the previ- 
ous low record made the year before and 63 per cent, less 
than the rate flvo years before. Most stHking is the 
change in the picture during the winter months when 
pneumonia and influenza deaths roach their maximum. 
During the winter of 1936-1987, considered an average 
winter at that time, pneumonia and influenza deaths 
reached an extremely sharp peak in February with a rate 
of more than 175 deaths per 100,000 persons on an annual 
basis. At the end of February, 1942, the peak was just 
over 50 deaths per 100,000 persons on the annual basis. 
The death rate for the winter months was 70 per cent, 
leas than in the winter of 1986-1937, and the seasonal 
mortality curve has flattened out so as to be almost 
beyond recognition. ’ ’ 

Motbkrb to-day are younger, but the burden of main- 
taining our birth rate near its present level under war 
conditions will fall on the women over 30 years of age, 
according to statisticians of the Metropolitan Life Insur- 
ance Company. In 1920, they report, women under 20 
were contributing 8*6 per cent, of the total births for the 
year but by 1940 women of this age group contributed^ 
11 per cent. Women of 20 to 24 years also contributed 
an increasing percentage of children to the nation, from 
28.1 per cent, in 1920 to 31,3 per cent, in 1946. Duidttg 
the same two decades, women of ages 80 to 84 eo«i- 
tributed fewer children to the nation, the pereenttges^ 
dropping from 19 to 17.7 per cent. The percentage 0 
younger women in the population, however, has decreased 
and that of older women has increased dufirtf the banse 
two decades. This trend win probaWy increase. At flbsj 
same time the war has interrupted family life f es|| 

the younger women who will consequently 
fewer children. This places the burden of maint ain^ 
the birth rate on the women of thirty years or 0^1 
means the average size of existing famines must bb 
creased. The unfavorable effect of the vmr on lAe 
rate of the immediate future may be mederatsdt. hs q j Sy i i 
most married women bf 20 years or 
<fliildren so that their husbands m 
out of . the classes/ callfi^:' ftff ^militH^,;;e^^ 
iion, many^ 'tho^mandS;'ef',,t|u^;;ln£^^ 
econoi^ 'bv«r 
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the democracy we have known is gone from us forever, 
and the post-war world will be foreign to our con- 
ceptions* 

The Post-Wab Would 

I would speak to you to-day of the post-war world 
and the place of the land-grant college in that world- 
There are those who would decry this theme. There 
are those who contend our whole thought and energy 
must be devoted to the present moment — to winning 
the war, that is — and the post-war world can wait the 
event of victory. But how can this position be main- 
tained T How can we motivate the effort necessary to 
achieve victory except as we are permitted to visualise 
the fruits of victory? Can any worth-while end what- 
ever be achieved — except a jack-pot or a dice game 
gamble — without a clear conception of the end sought? 
The scientist, the scholar, the world's workers are not 
gamblers. Nor can the present world carnage be con- 
ceived as a crusade for democracy save as the post- 
war world is clearly perceived as democracy. 

It is the clear responsibility of some one— and, I 
think, of the colleges and universities — so to shape 
this post-war dream that it shall be worth fighting 
for. Indeed, I ‘shall go so far as to say that the 
present war can not be won — as it is not worth fight- 
ing — unless all of us have a better world in mind to 
motivate our arms. Thus, if you please, in addressing 
myself to the problem of a unified command and of 
democracy in agriculture, I have in mind primarily 
the preservation and certainly the restoration of 
democracy in agriculture in the relationships of the 
land-grant college, but I am convinced, too, that in 
our discussion we are planning for victory itself as 
well as for the fruits of victory to be enjoyed at some 
later time. 

The Land-Grant Background 

Last year I reported to the executive committee pf 
this organization upon a most significant problem 
confronting the land-grant colleges. I must review 
it briefly to lay the foundation for such action as the 
association may deem necessary. 

It is significant, to begin with, that the U. S. I)»s- 
partment of Agriculture was established by act ^»f 
Congress in 1862, the very same Congress enacting 
also the Morrill Act for the endowment, support and 
maintenance of the land-grant colleges. An identical 
philosophy of aid to agriculture inspired both acts 
and founded a national policy of cooperation between 
these two agencies which has been maintained down 
the years. What is even more important, the Con- 
gress laid down a pattern of cooperation between the 
Federal Government and the several states, marked 
by democratic procedures in agricultural education 
and research and the formulation and development 
of programs for farm people. The Congress alep 


defined the contribution each agency should make to 
the development of the nation’s agrioultuie in mutual 
cooperation. 

With legislative assent to the Morrill Acts of July 
2, 1862, and of July 23, 1866, the several states ac- 
cepted the educational and research responsibilities 
of this cooperative relationship. The national pattern 
therefore became more or less uniform between the 
several states and the Federal Government for the 
development of agricultural aid programs in the 
democratic way — namely, the Federal Government 
functioning in the several states through the land- 
grant colleges or in close cooperation. Congress 
further developed this pattern by the Hatch-Adams 
Act of 1887, providing state agricultural experiment 
stations, and the Smith-Lever Act of 1914 for exten- 
sion in agriculture and home economics. A subse- 
quent Memorandum of Understanding between the 
colleges of agriculture and the U. S. Department of 
Agriculture developed the policy still further. And 
so for seventy years all went well. 

In their cooperative relationships the two agencies 
have made use of the research of the scientists of the 
respective experiment stations; the research work of 
the scientists of the IJ. S. Department of Agriculture ; 
the practical demonstration experience of the exten- 
sion agent; the knowledge of the resident faculty of 
the college; and in brief the facts and information 
frotn all state and federal agencies that could make a 
contribution in the formulation and development of 
the program. Of even more importance, they have 
utilized the active help and guidance of farmers and 
farm women whom the program is designed to help. 
This is democracy in the development and administra- 
tion of agricultural programs. This has made it pos- 
sible to adapt agricultural programs to local types of 
farming areas. 

The Altered Trend 

And now please note briefly the changing philoso- 
phy in the U. S. Department of Agriculture at Wash- 
ington, the disruption of the established policies and 
the beginnings of a unified command which threatens 
the democratic foundations of this cooperative work. 

Until 1933 almost all Federal funds for develop- 
ment and aid to agriculture were as grants in aid to 
the states and were administered by — or programs 
were developed in close cooperation with — the land- 
grant colleges. At the present time these grants in 
aid are very small in contrast with monies expended 
by recently established agencies of the U, S. Depart- 
ment of Agriculture wMch deal directly with the 
farmers and not through the colleges. In subs^koe 
these agencies pay the fanners for putting into efteot 
better farming methods, whereas the AgrieultiMl 
Extension Service can only recommend thnite 
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grams. In 1940 three of these agencies spent for 
personnel alone approximately $123,000^000 in con- 
trast with $18,500,000 allotted to Agricultural Exten- 
sion Services in the 48 states and two territories. 

Consider, please, the confusion which results when : 
The AAA is requesting farmers to execute a farm 
plan to participate in payments for Soil Conservation 
practices. The Farm Security' Administration re- 
quests clients to execute a farm plan to be eligible 
for loans and grants-in-aid. The Soil Conserva- 
tion Service is requesting farmers to execute a 
farm plan on farms included in Soil Conservation 
districts. The Agricultural Extension Service of the 
college is, also, aiding farmers in planning their 
farms in the most efficient manner. Here are four 
agencies operating in the same county, and on the 
same farm in many instances, each endeavoring to 
help the farmer plan his farm. ' 

Inevitably there is the tendency to centralize in 
each of these agencies all the phases of the agricul- 
tural program, educational and research functions 
along with the fiscal and regulatory. And there is the 
further inevitable result of centralizing the control 
of all these agencies in the Department of Agricul- 
ture at Washington. Here, then, is the unified com- 
mand of aid to agriculture which threatens to shatter 
the whole democratic base. Instead of farm programs 
developed in the local communities by the farmers 
themselves — with aid delegated to the several states 
through the established cooperative relationship of 
the land-grant college and the U. S. Department of 
Agriculture — there is the field personnel of Federal 
agents responsible not to the citizens of county or 
state but directly to Washington. 

It is not my duty to fix responsibility nor to cast 
stones at any one for this drift of affairs. There has 
everywhere — and not in agriculture alone — been a 
drift toward centralization of power in the Federal 
Government, Federal subsidy has cast its tentacles 
around the states in education and transportation, to 
mention only two other public services. We seldom 
hear, these days, as we probably should, of the strug- 
gle for “states rights.” But there are two very definite 
factors to be considered in agriculture's waning 
democracy of procedure and the waxing of a unified 
command. One of them is the subsidy itself, Wash- 
ington can, unfortunately, buy its way into complete 
control unless our democratic conscience and con- 
sciousness awake to the peril of the subsidy — ^fre- 
quently oonscienee money and always from the citi- 
own purse. The second factor has been the 
failure of the land-grant colleges themselves to accept 
and admimster miif ormly the programs enacted by 
Gimga:ess, notably the first AAA act of 1933. The 
Secretary of Agriculture called upon the Agricultural 
Sgtenaion Services of the seimal states to put the 


educational phases of this program into operation 
under the cooperative terms of the original (1862) 
relationship. Most states assumed this responsibility, 
but some did not, apparently interpreting differently 
their responsibilities under the Morrill Act and the 
1914 Memorandum of Agreement. And indeed, the 
Department of Agriculture had to negotiate a differ- 
ent working agreement with each of the land-grant 
colleges. Inevitably this factor alone would have 
driven responsible federal officials to think in terms 
of a unified command. 

The Demoohatic Base 

I should like to point out how contrary to demo- 
cratic principles a unified command of this sort over 
this segment of our national forces would be. Aside 
from the individualistic nature of fanners, who 
merely might not “like” a strongly centralized author- 
ity over their destinies, fanning itself does not lend 
itself to either long-distance or general planning. 
Funning is local and particular — to such an extent, 
for example, that no general textbook in agriculture 
is ever satisfactorily applicable to most sections of the 
country. Weather and topography combine with 
human nature to make A merica inevitably democratic. 
Unless we blindly permit the short-sighted among us 
to thrust our heads and hands and feet in the stocks 
of totalitarianism, we must be free and democratic 
by virtue of the difference between and among us. A 
plan for one farm in our state of Tennessee, for ex- 
ample, is difficult enough, for on one side the farm is 
likely to be lush meadow and marsh while on the other 
it rises to liujestone hills or flinty mountain tops. I 
am quite sure that only Tennesseeans can plan for 
Tennessee, and for my part I beg to be excused from 
enforcing plans upon Illinois, Texas or Maine. Who 
but the land-grant college has employed the agrono- 
mists and soil specialists and engaged in hundreds of 
research projects to dcitermine what any given state 
affords and needs V What agency but the same college 
is perennially engaged with the shifting scene, in 
season and out? I can not conceive of a federal 
bureau, however well intentioned, achieving the decen- 
tralization of knowledge and effort necessary to succor 
and relieve the farmers of America, now benefiting 
from day to day by the localized effort of the land- 
grant college. 

I concluded my report to the executive session last 
year with these words: 

There should be just one educational source in the state 
to whieh all farm people should look for information in 
agriculture and home economics, in connection with agri- 
cultural, programs, and logically this is the land-grant 
’eollege. There should be just one agency contacting the 
farm family to it in developing farm plans best i^ted 
to Its needs, and the logical agency to assist farmm in 
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making such plans is the Agricultural Extension Serv^e. 
All other agencies of the TJ. S* Department of Agrioulture 
should be so coordinated around this educational service 
as to help the farmer develop the farm plan best suited to 
Mm* The college can assume these educational functions 
without becoming enmeshed in fiscal and regulatory 
activities* The foregoing coordinated relationship be> 
tween these agencies will make it possible for the land- 
grant colleges to contribute most effectively to these pro- 
grams, preserve their democratic administration, prevent 
a growing duplication and overlapping of services, achieve 
the most economical and efficient administration and elimi- 
' nate the misunderstanding and confusion in the minds of 
farmers. 

Reornt Events 

Events of world-wide significance have taken place 
since the last meeting of this association, almost a 
year ago. At that time, we were preparing to defend 
ourselves and our democratic institutions from the 
power and ruthless philosophies of foreign, totali- 
tarian nations. To-day we are actively at war, and 
challenging, with our allied nations, the power and 
philosophies of these nations. We are determined to 
stop and crush their onward, destructive, looting 
march throughout the entire world. 

The United Stales is at the crossroads and in the 
gravest crisis of her history. Freedom of the people, 
democratic institutions and a whole way of life are 
in peril. There is no turning back from the task we 
have undertaken. We must not only fight to preserve 
our national ideals, but we must guarantee to the 
oppressed peoples of the world the same right to life, 
liberty and the pursuit of happiness that we claim for 
ourselves. 

At this annual meeting, therefore, the association 
may well consider, in the various sessions, the con- 
tribution the land-grant colleges can make toward 
winning this war, and toward the perpetuation of the 
ideals of liberty and democracy inherent in the gov- 
ernment of the United States. The programs of the 
various sessions have been arranged for consideration 
and discussion of the adjustments necessary to this 
end. 

For my part, I would conclude my recommendation 
concerning a unified command. It is generally recog- 
nized that the exigencies of war require centralization 
of administration of certain powers and war programs 
to a degree unprecedented in peace. This is neces- 
sary for the complete mobilization of all the material 
and human resources essential to winning the war. 
That is certainly true in this war, the most gigantic 
struggle in which the United States has been engaged. 
The welfare and security of all the citizens are more 
important than the personal liberty, independence 
and rights of individual citizens. Drastic situations 
require measures to meet them. I think all the land- 
gtaat colleges concur in this i^dloeophy. 


There is neeessary a Selective Seirnce system tu 
select and train the manpower of the United States 
for the great task of protecting our liberty and inde^ 
pendence. It is logical that there be a War Produc- 
tion Board to see that these men get the tools and 
instruments of war in great quantities. It is our duty 
to see that the supply line operates from the home 
front to the fighting front in an uninterrupted flow. 
There is necessary an Office of Price Administration 
to control the cost of living and to distribute as uni* 
formly as possible to the citizens of the United States, 
according to need, the necessities of life that are avail- 
able to the civilian population. 

Similarly there is need of an Office of Defense 
Transportation to conserve the transportation facili- 
ties for war needs. Also, an Office of Civilian De^ 
fense for air-raid protection, fire control and othOp 
services; also an Employment Service and jtan 
Power Commission to direct effieotively our labor 
where it may be most effective in the war effort, and 
many other agencies for the effective waging of war. 

For the duration of the war, also, there may be 
necessary greater centralization in food production 
programs for lend lease, armed service and civilian 
demands. The important thing is to see that the food 
is produced to meet these requirements — and before 
this war is over rather drastic measures may have 
to be resorted to in labor placement or more specific 
designation of essential food and fiber crops con- 
sistent with the labor available. 

All these war measures exercise controls of one kind 
and another on the civilian population and guide and 
direct the action of each individual citizen in the war 
effort. They limit or subordinate his independent 
action for the sake of a greater good to the citizens 
as a whole and their security, freedom and indepen- 
dence. Just. how severe these controls may become 
depends on what it may take to win the war.* Lc^- 
cally all such programs must be higlily centralized 
in various departments of the government, and the 
Chief Executive must be given broad wartime pow- 
ers in an emexgency. It is here we enter into the 
twilight zone between democracy and toialitaxian 
government, where the unified command is neees- 
sary as a temporary measure but if adhered to per-^ 
manently is the end of democratic procedure. 

Thus it is, that despite the fact that our gr^test 
task at the present time is to adjust our reMdent ixh 
fitruction, research and eltension activities toward 
winning this war^ we must look forward into the 
future, into the post-war world. And w« inust m 
to it that these controls are ntieasad as rapidSy 
public welfare warrants and that cmr 
stitutions and procedures in planning 4^ 
educational and researok protp^ams ara in 
with tiie pattesm laid by 
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in the acts creating the U. S. Department of Agri- 
enlture and the land-grant college. This, then, is the 
apeeiio recommendation that I bring before this body 
-—the restoration of the democratic relationship be- 
tween the XJ. S. Department of Agriculture and the 
land-grant colleges and other departments and agen- 
cies of the Federal Goyemment all along the line — as 
swiftly as possible in the post-war world. 


Forthbr Rkoommkndations 

We should be looking ahead, also, to broadening 
the pattern of cooperation to include engineering re- 
search in the College of Engineering and also research 
in home economics. The Morrill Act, in addition to 
specifying the teaching of agriculture, also provides 
that mechanic arts shall be taught. The teaching of 
mechanic arts is just as dependent on research as 
agricultural teaching is, and research in this deld is 
just as much a governmental function. It has al- 
ways seemed to me that resident instruction in the 
mechanic arts should be supplemented with research 
in the same way the Hatch- Adams Act of 1887 sup- 
plements resident instruction in agriculture with 
research. 

A study of the Morrill Act and the statements of 
Justin Morrill indicate that it was his intention as 
well as his associates’ in Congress that equal oppor- 
tunity and facilities in the field of agriculture and 
engineering should be available. This will not be the 
ease until the same amount of federal funds are avail- 
able for engineering research as are available for 
agriculture. We should work toward this end. 

The demand for engineers at this time in war in- 
dustries and in the armed services emphasizes the im- 
portance of this expansion at the present time. We 
are living in what has been called a technological 
machine age, and the war in which we are engaged 
is a highly mechanized war, Such conditions call for 
more higUy trained engineers and indicate the heed 
for increased research in this field. 

Nutrition for hmnan beings is a rapidly developing 
science. For many years we have been studying the 
nutritimial habits of live stock, and at last I am glad 
to say we are getting around to the serious study of 


nutrition for our citizens. Certainly this shotildi be 
one of our most important scien^ since it is sO' 
vitally concerned with human welfare. There is much 
to be explored in this field. If we are concerned 
about money for research in agriculture and in engi- 
neering, we sho'uld be equally concerned about funds 
for research in this field of human welfare which we 
know as home economics. 

The Agricultural Extension Service is carrying a 
very heavy load. This, of course, is the division of 
the college through which education in connection 
with all war programs is carried to the public — for 
scrap metal and salvage, for war bond and stamp 
sales, for essential food and fiber production goals, 
for price control and so on. A special committee has 
gone before the Bureau of the Budget to appeal for 
emergency funds for increased personnel to carry on 
these expanding programs. What this committee has 
accomplished remains to be seen. In any event, if the 
Agricultural Extension Service is to assume these 
increased war duties, increased Federal funds should 
be available. 

There is no body of men and women anywhere in 
this country who are working with greater unity of 
purpose to win this war than the teaching, research 
and extension staffs of the land-grant colleges. They 
bring to our young men and women the right appre- 
ciation of the obligations which they have to our 
national life, and upon this appreciation the perpetu- 
ation of our democracy depends. In the democratic 
policy or pattern provided for m the Land-Grant 
College Act, and the act creating the U. S. Depart- 
lijent of Agriculture, and the cooperative relationship 
between them during the past eighty years, the land- 
grant colleges have made a great contribution to the 
development of the nation’s agriculture and industry. 
Their usefulness has continually increased. This rela- 
tionship sets a pattern for all educational programs 
sponsored jointly by the Federal Government and the 
states. This relationship is essentially the democratic 
process in the development of educational programs 
for the masses of the people and is the basis of an 
enduring democracy and of democratic institutions. 


THE FULLER UTILIZATION OF SCIENTIFIC RESOURCES 

FOR TOTAL WAR' 

By Dr. THEODOR R08BBURY 
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eial interest in the war beyond the ordinary. Seienof 
has perfected the weapons of war, trained its immej^ 
diate personnel and provided the means both for de- 
fense against it and for the repair of its ravages. 
Science operates in this war on the fighting front, in 
the factory, in the laboratory and also in the mind of 
the scientist. The skilful use of the weapons of war; 
the efficient production of the best weapons; the de- 
velopment of still better weapons; and the discovery 
of principles and techniques that underlie still further 
development — all these aspects of science are indis- 
pensable for total war. Weapons are not alone guns, 
tanks and planes. They are also ships, trucks, roads 
and bridges; they are food, clothing and shelter; they 
are vaccines and sulfonamide drugs; and — by no 
means least important — they are ideas. Total war 
demands all our .resources for its successful prose- 
cution. We are not yet waging total war; nor are 
we yet winning significant victories. I./aek of full 
utilization of scientific resources is one phase only of 
a more general deficiency. It is an important phase, 
and one to which we, as scientific workers, can and 
must address ourselves with particular attention. 

Total war demands the utmost efficiency in leader- 
ship from above, and alike in cooperation from below. 
Neither the leadership nor the people by themselves 
can hope to achieve victory except by working whole- 
heartedly together and by both demanding and per- 
mitting the fullest possible utilization of the poten- 
tialities on both sides. Neither can be deficient with- 
out impairing the efficiency of the other. 

As a member of the American Association of Sci- 
entific Workers and an active worker in the War 
Effort Committee of its New York branch, I should 
like to speak for the ** people” in science. I urge them 
to cooperate whole-heartedly in the war effort; and I 
urge the leadership in science to demand and to per- 
mit that whole-hearted cooperation. I offer construc- 
tive suggestions as to ways and means, based on the 
experiences of the association. 

The American Association of Scientific Workers 
has been increasingly concerned with the problem of 
complete utilization of scientific resources in the war 
effort, especially from the standpoint of facilitating 
and encouraging volunteer work by individual scien- 
tists and local groups. Although small in scale and 
more fruitful up to the present in promise than in 
accomplishment, our activity has convinced us both 
of the need for work of this kind and of the prac- 
ticability of our approach. Extension of such activ- 
ity on a larger scale will, we feel sure, bring concrete 
results that will exert a very appreciable influence on 
the total war effort. 

The association has endeavored to present the prob- 
lem of the utilization of scientifle resonrees as a basis 
for action. Communications on the subject have been 


published;* and a memorandum submitted to the 
National Academy of Sciences on July 30 suggested 
means whereby the academy and other leading scien- 
tific bodies might aid directly in solving the problem. 

What is the current extent of failure to utilize our 
resources of science f More precisely, what propor- 
tion of our total scientifle man-hours and equipment- 
hours is being unused or used for non-essential or 
non-contributory purposes — for ^‘business as usual”? 
Unfortunately, in the absence of adequate statistical 
data, no such precise formulation is yet possible. 
Compilation of these data is badly needed. It is 
nevertheless possible to define the problem from the 
experience of the association with sufficient clarity for 
the present purpose. 

Certain fields of science are being very largely 
utilized for war purposes. Workers in the physical 
and mathematical sciences, engineers, and physicians, 
dentists and veterinarians have been absorbed into the 
war effort so rapidly that shortages in these fields on 
the home front are actually becoming critical. Such 
shortages, especially of physicians, may depend in 
part upon an aggravation of previously existing faults 
of distribution, and may therefore reflect the problem 
of efficient utilization as much as that of simple con- 
version of personnel from peacetime to wartime work. 
In these fields, at all events, the chief problems appear 
to be those of most effective utilization of the limited 
resources that are available, and of maintenance of 
the supply of trained personnel by accelerated edu- 
cation. These are the front-line sciences; their need 
for the war effort is most immediately apparent. 

Among chemists, on the other hand, our experience 
shows more “business as usual” than we have any 
right to tolerate. Chemists contribute to both the 
physical-engineering and the medical front lines. 
Their importance, in chemical warfare itself, in the 
development and improvement of synthetic and sub- 
stitute materials such as rubber and of therapeutic 
agents and other biological products, needs no ex- 
tended emphasis. As might be expected, more com- 
plete use has been found in war work for physical 
chemists than for those in other categories. There 
should be room in the war effort, however, for com- 
petent chemists of all kinds. There is no doubt that 
not aU competent chemists are being so used. 

The medical sciences seem to be still further behind 
the goal of full utilization. These sciences, including 
physiology, biochemistry and bacteriology, are to 
medicine what production, development and invention 
are to ordnance. They are being utilized under the 
effective leadership of the Committee on Medical Be- 

' s (a) J. E. Hawkins, SonuNCZ, 95; 3472, 507*^0$. May 
15, 1942; (b) 0. Behre, H. Orundfest and E. A. Ksm, 
96; 2479, 16, July 6, 1942; (e) H. Orundfest, 

96; 2492, 818419, October 2, 1942. 
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search) one of the two major subdivisions of the gov- 
ernment’s Office of Scientihc Research and Develop- 
ment. Many problems in important fields have been 
allocated and are being worked on^ including means 
for control of many infectious diseases) the handling 
of war injuries and bums, the causes and control of 
shock, the storage and preservation of blood and the 
use of blood substitutes, and the control of nutritional 
deficiencies. In medical schools, moreover, scientific 
workers, who are nearly always teachers as well, have 
been given less time for research in the accelerated 
program of teaching. There are nevertheless many 
competent medical scientists who have tiuie for re* 
8ear<!h and who have not yet been utilized for war 
work. Their research continues on a ^‘business as 
usual” basis, rarely by choice, but because the CMR 
has not reached them with problems, and because they 
themselves have not known how to find war ^^ork. 

Among the subdivisions of biological science other 
than those directly contributory to medicine the prob- 
lem of utilization ia evidently still more serious. 
Biologists and agricultural scientists have no central 
government agency like the CMR, with money to 
spend and power to initiate and coordinate war re- 
search. They recognize the need for work on such 
problems as the new or improved production and con- 
servation of natural materials like foods, fiber, forest 
products and rubber, and the ecology of animal and 
insect agents and carriers of disease. By and large 
they have not been able to initiate intensive study of 
these problems. As individuals they are still largely 
unused in the war effort, clearly not because of any 
lack of willingness on their part, but because the 
means for their conversion from a peacetime to a war- 
time basis have not yet been found or made available. 

These are the broad outlines of the problem. Science 
is bajsic to the war effort. A vast amount oi scientific 
research and development work has been and is being 
allocated, implemented and coordinated under the 
leadership of the OSRD and through its two major 
committees, the National Defense Research Committee 
(for physical sciences) and the Committee on Medical 
Research, cooperating through the National Research 
Council with many subcommittees for individual 
fields. It implies no serious criticism of this leader- 
ship, to point out that its efforts to date afford no 
basis for complacency. Many of our scientific re- 
sources have not yet been utilized. We can not afford 
to waste any of them in total war. It can not be 
seriously argued that all the really important prob- 
lems have been assigned or that all the really com- 
petent scientists have been absorbed into war work. 
This would be complacency at its worst, equivalent 
to the view, now seldom expressed, that the Army and 
Navy wiU fight the war for us, and the people may 
rest. 1%e people have too much at stake to rest while 


they can help. Unused scientific resourees are uncon- 
scionable in total war. 

Leadership alone, however competent, is not enough ; 
and if it were to attempt to work alone, without ex- 
ploring and opening all possible avenues for coopera- 
tion from below, it would be shirking an indispensable 
part of its duty. The OSRD and its supporting agen- 
cies can not be expected to envisage all possible scien- 
tific war work, or to reach down to every scientific 
worker and find the proper job for him, without 
requiring, or at least encouraging, each individual 
worker to find his own place and to help others to do 
likewise. Fortunately the manner in which the OSRD 
operates includes provision for just such individual 
volunteer effort. Any responsible scientific worker 
can formulate a war project and submit it as an 
application for a contract to the OSRD or to one of 
its subcommittees. If tbe application is approved a 
contract is granted, and funds for assisting personnel 
and for equipment and supplies are made available 
for the work. This provision for volunteer effort, 
however, has not been widely publicized, and does not 
seem to have been put into practice on an extensive 
scale. Its usefulness has been impaired by the re- 
quirement of secrecy imposed on war research by the 
military authorities. Because much current research 
remains unpublished, scientific workers fully conver- 
sant with the literature in their fields may be unable 
to determine whether a given problem is already being 
investigated, and through fear of useless duplication 
may fail to apply for an important contract. We do 
not question the need for secrecy in many war research 
problems; but our experience suggests that secrecy 
regulations have not been adequately clarified, and 
that in many instances the restrictions in practice are 
much more severe than either the regulations or the 
needs require. 

Recent experiences of a group of bacteriologists in 
New York indicate some of the means that are waiting 
to be used to encourage and facilitate volunteer scien- 
tific activity. This group was organized through the 
efforts of the New York branch of the association, as 
an outgrowth of the experience of its war effort com- 
mittee, and is now an autonomous body. Its purpose 
is to consider aspects of bacteriology and related 
sciences that are of current war importance, and from 
open discussions to formulate war research projects 
that can be undertaken by members of the group after 
approval by the OSRD. A meeting held September 
23 for discussion of vaccines against enteric infections 
was attended by more than two hundred bacteriolo- 
gists, immunologists, pathologists and biochemists. 
Two invited speakers presented complementary as- 
pects of the subject. During more than an hour of 
discussion from the floor after the presentations, 
seven problems in the field were suggested. A repre- 
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sentative of the Amy Medical School who attended 
the meeting by invitation offered the facilities of his 
laboratories for cooperation on several of the prob- 
lems, and pointed out that one of them was currently 
being investigated. The other six were then allocated 
to committees of volunteers from among those present 
for separate detailed consideration with a view to 
preparation of OSRD contract applications. 

Activities of this kind could well be set up elsewhere 
and in other fields of science. They require only that 
a small group of persons in the field undertake the 
work of organization and tlae responsibility of seeing 
their work through to a fruitful conclusion. They 
should be encouraged, if not actively aided, by the 
scientific leadership of the country. Secrecy regula- 
tions are an obstacle to their progress, but not an 
insurmountable one. The details of many researclies 
are necessarily secret, but the subject as a whole can 
generally be discussed openly without departing from 
the spirit of the regulations, and the gaps that require 
investigation can be indicated or sought by those in 
attendance. Cooperation such as the bacteriologists’ 
group has received from informed persons who can 
help to eliminate duplication and to encourage useful 
projects is of the greatest value, and can probably 
be obtained with less difficulty than may be imagined. 

There is encouraging evidence that this kind of vol- 
unteer activity meets a real need, both of the many 
individual scientific workers who are eager to partici- 
pate in war research and will cooperate gladly in such 
an uudertaking, and of those charged with the leader- 
ship of science in the war effort, who will recognize 
here a means to relieve themselves of part of their 
great responsibility, and to insure the more perfect 
fulfilment of the enormous task that has been assigned 
to them. 

The fuller utilization of scientific resources implies 
more than research and more than the activities of 
scientific personnel. What of scientific work other 
thap researdif And what of the full utilization of 
scientific facilities, equipment and materials? The 
association has considered aspects of both questions.' 

Scientific workers who lack the facilities or the 
qualifications for war research con find work on the 
home front that makes use of their special skills, and 
which therefore can not be done by others not so 
qualified. They can aid in the training of civilian 
defense workers, or participate directly in local 
civilian defense organizations as gas detection ex- 
perts, medical assistants or engineers for control or 
rebabilitation in disaster areas after enemy attack. 
They can prepare directions and help to institute pre- 
eautiems for storage or disposal of potentially danger- 
ous materials in laboratories, faetories and homes. 
Many scientists as individuals are now active in such 
work. The Hew Toi^ branch of Ihe association is 


currently projecting plans for the more widertfiread 
utilization of seientifie workers in such activitiat* 

Scientists can also be of service by preparing 
pamphlets or books embodying popularizations of 
scientific data for the use of civilian defetme workers 
and for education and morale-building amcmg the 
armed forces. The Boston- Cambridge branrix of the 
association has prepared a popular book on ^^Setenoe 
from Shipboard” which is soon to be published by 
the Red Cross for distribution to soldiers aboard 
transports. Other branches are planning analogous 
books and pamphlets. 

Sooner or later scientists will need to be concerned 
with problems that result from shortages of trained 
personnel on the home front. Aside from those mjeans 
for overcoming shortages by rapid replacement 
through accelerated and improved education, means 
for substitution may also be available. A committee 
of the Hew York branch of the association has sur- 
veyed this problem as it affects the shortage of medical 
personnel in hospitals, and has considered the possi- 
bilities for substitution of technicians to perform 
many of the duties customarily undertaken by in- 
terns. Similar shortages may be expected to develop 
in civilian engineering activity, and may be met in 
part by parallel substitutions. Shortages of physi- 
cists, both in college teaching and in research, might 
be alleviated by substitution of workers in biology, 
chemistry and geology who have the necessary qualifi- 
cations.*® 

Another activity in which volunteer scietotifiie effort 
can be used to good advantage to supplement central- 
ized leadership is that of ensuring the full utilization 
of scientific facilities, equipment and materials. 
Shortages of metals and rubber and the conversion 
of industry to war production are ikpidly making 
many types of apparatus unobtainable, and there are 
indications that other materials, such as certain or- 
ganic chemical reagents, may soon disappear from the 
market. Critical shortages are bound to develop in 
some laboratories, while others either have the re- 
quired equipment without using it or have the farili- 
ties for its production or synthesis. The Kational 
Registry of Rare Chemicals, maintrined under the 
auspices of the Armour Foundation, grew directly 
out of the efforts of the Chicago branch of the as^ 
elation, and has become an important step toward the 
alleviation of one type of shortage, with a presriit 
listing of over three thousand items. A committed of 
the New York branch, cooperating with tiae ccu)cutaitU« 
designated for the purpose by the Nationid Beseaa^ 
Council, is now preparing local rigistriee 
unused scientific equipment and of the Itacd 
tainable articles, as a basis for 
changes, perha^ % a 
This local effort, £<dl^^ 



DaoiKiME 25^ 1042 


SCIENCE 


575 


! 

worked oat by tbe Purdue braneh of the association^ 
is expected to provide a back^pround of experience 
for a much more wide-spread survey that may soon 
become esaentiaL 

Beyond the goal of full utilisation of scientific re- 
sources, in terms of the full-time employment in war 
work of all available personnel and materials, lies the 
problem of the most ef&cient utilisation of these re- 
sources. Men and machines capable of more impor- 
tant war work than that being done may have to be 
converted further from the leas to the more urgent 
tasks. One aspect of this problem has been mentioned 
in relation to the current shortage of physicians. 
Ultimately, as the exigencies imposed by total war 
become more and more apparent, and as the need for 
outright conversion of all science to war purposes is 
made inescapable, it may become imperative that all 
scientific activity be centralized and coordinated by a 
single government agency. A bill (S.2721) with 
essentially this purpose was introduced by Senator 
Kilgore on August 17, and has been referred to the 
Senate Committee on Military Affairs. The bill pro- 
vides for a single government authority to survey, 
mobilize and coordinate all technological personnel 
and facilities of the nation for a maximum war effort. 


Certain changes in it appear desirable, particularly 
to remove its ambiguity with respect to the medical 
and biological sciences, and to insure continuity of 
the functions and adequate coordination of govern- 
ment agencies which now exist for the utilization of 
scientific resources.^ It behooves all scientific workers 
to study this bill closely, since it affects their interests 
directly and embodies sweeping changes in their 
peacetime habits of life. If the “Office of Techno- 
logical Mobilization*' called for in the bill, or an 
analogous centralized government office of science, 
ever becomes a reality, the basis laid by expanded 
volunteer scientific work as outlined in this paper 
will take its place alongside the OSRD, the National 
Roster, and other official and semi-official govern- 
ment agencies as invaluable experience and as mecha- 
nisms in actual operation that may be expected to fit 
into the new centralized scheme with a minimum of 
alteration. All these efforts have their place in pro- 
moting the full utilization of scientific resources for 
total war. Volunteer effort, stimulated and guided 
from above, is not the least of them, and merits more 
attention as an essential part of this process of con- 
version of science to war than has heretofore been 
accorded to it. 


SCIENTIFIC EVENTS 


DEATHS AND MEMORIALS 

Dr. Arthur P. Honess, professor of mineralogy 
and petrology at the Pennsylvania State College, died 
on October 17, at the age of fifty-five years. 

Dr, Franz C. Schmelkbs, assistant director of re- 
search of Wallace and Tieman Company, Inc., manu- 
facturers of pharmaceutical products and water-puri- 
fying apparatus, died on December 11. He was forty- 
three years old. 

Db. Max Harrison Demorest, until recently in- 
structor in geology at Wesleyan University, known for 
his researches in glaciology, according to information 
received from the War Department, died on November 
30 in Greenland, where be was serving as a specialist 
with the rank of First Lieutenant at a remote military 
outpost. He was thirty-two years old. 

Proiwsob Wilmot V. Metcalf died on November 
21, at the age of eighty-two years. He had taught 
chemistry and physics at Whitman College, Carleton 
College, Fisk University and Berea College. His 
training included a bachelor's and master's degree at 
Obeiiin College, the doctorate from Johns Hopkins, 
a year's post-doctorate study at Wurzburg and two 
years at Leipzig. In 1017, after persistent but un- 
auctoeasfiU efforts to enlist at the age of fifty-seven 
years, he volunteered for service with an ambulance 


unit and served for a time in France, paying all his 
own expenses. Later he served with the Army Y.M.- 
C.A., his special interest being in personally deliver- 
ing Y.M.C.A. supplies to the boys in the front-line 
trenches. Professor Metcalf's professional field was 
physical chemistry. Early in life he became inter- 
ested in the philosophy of science. He was studying 
zealously in that field at the time of his death, having 
maintained a wide correspondence on the subject and 
contributed a number of papers to scientific and philo- 
sophical magazines in recent years. Professor Met- 
calf was the older brother of Maynard M, Metcalf, the 
zoologist, who died in 1940. — Lloyd W. Taylor. 

A correspondent writes : Robert Peele, who died at 
his home in New York City on December 8, in his 
eighty-fifth year, had been emeritus professor of min- 
ing of Columbia University since 1926 and a member 
of its staff since 1892. A graduate of the School of 
Mines with the class of 1883, after ten years of varied 
professional experience in the United States and South 
America, he was appointed adjunct professor in 1892 

« Since this paper was presented, another bill has been 
introduced by Representative Tolan and by Senators 
Kilgore and Popper, The Tolan-KUgore bill embraees 

E rovisiona s im ila r to those of the original Kilgore 
ut as part of a broad program for total mobilisation^ 
the nation *$ manpower and resources. The modifications 
in the Kilgore bill referred to above have been largely 
included in the newer bill. 
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and made full professor in 1904. His many former 
students rnH remember him best for his conduct, for 
thirty years, of the supervised and directed summer 
school work in the field, where he trained them in 
aoeorate analysis and observation, and the precise 
recording of data. He published his two boohs, 
'‘Compressed Air Plant,” 1908, and "The Mining 
Engineers' Handbook,” 1918, both of which have gone 
through several subsequent editions. He was awarded 
the gold medal of the Mining and Metallurgical 8o> 
oiety of America in 1922, the Egleston Medal of the 
Engineering Alumni Association of Columbia Univer- 
sity in 1939, and was made an honorary member of 
the American Institute of Mining Engineers in 1935. 

A wiRBLESS dispatch from London under date of 
December 13 to The New York Times reads: "Tercen- 
tenary observances of the birth of Sir Isaac Newton 
were begun to-day at Grantham, near the peaceful 
hamlet of Woolsthorpe-by-Colsterworth, where the 
scientist was bom. As townspeople and others, in- 
duding Sir Henry Dale, president of the Royal So- 
ciety, looked on, a laurel wreath was laid at the foot 
of Grantham's statue of Sir Isaac, which has been 
denuded of ornamental railings formerly surrounding 
it The honor of laying the wreath fell to a youngster 
named J. H. Foster, head boy of King's School, where 
Newton received his early education. Newton's birth- 
day was Christmas Day, 1642, but so many observ- 
ances had been planned that it was decided to start 
them to-day. At church services at Grantham this 
morning, the Right Rev. A. A. Markham, of Stoke 
Rochford, Bishop of Grantham, offered special pray- 
ers ‘in thankful remembrance of Isaac Newton' and 
‘for the right use of science.' ” 

THE BRITISH TECHNICAL ADVISORY COM- 
MITTEE ON NUTRITION 

The work of the first meeting, recently held in 
London, of the British Technical Advisory Committee 
on Nutrition to investigate the post-war nutritional 
needs of European countries overrun by tlie Axis na- 
tions, is reported in The Times, London. 

The Nutrition Committee is one of five technical 
advisory committees which work in conjunction with 
the Allied Post-War Requirements Bureau, the organ- 
isation set up as a result of the St. James's Palace 
conference of September 24, 1941. 

At an early stage the bureau set up a technical 
advisory committee on agriculture under the chair- 
manship of Sir John Russell, director of the Roth- 
amsted Experimental Station. This committee has al- 
ready completed a report on seed requirements needed 
in Europe after the close of hostilities, and is now 
investigating the problems of restoring live-stock 
herds, training tractor drivers, supplying agricultured 
machinery and estimating lik^ iertUiser needs. 


Within the past few weeks other tedmiisal 
committees have been set up to deal with such mMtess 
as inland transport and medical needs. The eommit- 
tee is composed of transport experts of those allies 
who are most intimtely ooneemed with post-war oon- 
ditions in Europe. 

The medical committee has decided upon a basie list 
of 59 drugs, showizkg the total quantities required per 
100,000 of population for the first month after lib- 
eration. Further lists for those special areas where 
diseases are endemic or epidemic are now under con- 
sideration. 

It has been realized from the outset that consider- 
able help in the bringing of relief to occupied regions 
can be given by British and international voluntary 
societies, and the bureau maintams dose contact with 
a Consultative Council on which such voluntary socie- 
ties are represented. 

RURAL LAND USE 

Comprehensive programs of post-war public con- 
struction to conserve and improve rural lands are out- 
lined in "Public Works and Rural Land Use,” a re- 
port transmitted to the President by the National 
Resources Planning Board, recently made publie* 
The board in its letter of transmittal said : 

The importanec of this statement at this time lies in 
the clear indication which it provides of the needs and 
possibilities for activity after the war to develop these 
basie resources. We hope the report may stimulate the 
preparation now of plans for rural works of tested merit 
which can be undertaken when the war is won. 

Although the report is not primarily concerned wRh 
public land acquisition, it does contain a discussion of 
public land acquisition as one of the effective tools for 
facilitating land-use adjustment. It is noted, for ex- 
ample, that of the 1,900,000,000 acres of land in Conti- 
nental United States 415,000,000 acres are daudfied as 
crop land, of this crop land total 339,000,000 acres or 3^ 
per cent are suitable for cultivation under appropriate 
soil conservation practices, and the remaiaiiig 76,000^000 
acres are classified as land which could not be eiiltivated 
safely and profitably under normal prices. Dor policy 
with respect to rural public works must therefore . take 
into aceonnt the following; 

(1) Promotion of those publie works and undertakings 
required to conserve and improve crop lands solt- 
ahle for cnltivation, forest lands and range lands. 

(8) Public acquiiitioa of aubmargiiial erop lands and 
their eonvendon to more suitable land uses. 

This repoft, which forms a part of the Natio^ 
Resources Planning Board progratn of 
ning was prepared under the direddoti tlsi 
Committee of the board, hy repfeeimta^^ ^ 
struction agen^ in ^ Department bf 
and by 'the' Beimitmea tbo 
of five statements, eoveilitg 
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gmtncr^ forest, reereaticmal and wildlife 
lands, lla^ statement ootHnes the gmieral objectives 
of the program of land conservation, development and 
eeonomio use in the deld covered, indicates the types 
of pnblic works which contribate toward accomplish* 
meat of this program and sets forth certain stand* 
ards for evalnating individual woite projects of vari- 
ous types. 

THR COLLBaE OF MEDICINE OF THE UNI- 
VERSITY OF ILLINOIS 

Charobs that the University of Illinois bad deteri- 
orated during the past eight years as the result of 
political activity by the board of trustees resulted in 
action by the board at its June, 1942, meeting invit- 
ing the American Council on Education and the 
American Medical Association to investigate the uni- 
versity. The American Council on Educatidn has not 
yet reported, but the American Medical Association 
has submitted an elaborate report after an exhaustive 
study of the College of Medicine. According to this 
report, 

the College of Medicine is an integral part of the Univer- 
sity of IllinoU, a state-owned institution, controlled by an 
elected board of trustees, of which Dr. Karl Meyer, Ohi- 
cago, is president. There is apparently being effected a 
rather progressive reorganization of the curriculum which 
promises much more satisfactory clinical training during 
the third and fourth years than was possible at the time 
of tike last visit (1935). Members of the faculty, both 
preelinieal and clinical, are in general outstanding and 
competent men who appear to be greatly interested in 
teaching, and it would appear that the heads of proc- 
tieally idl the clinical departments recognize the need for 
additional elinical facilities under their immediate super- 
vision. 

There is bring developed in connection with the den- 
tal, medical and pharmacy schools, correlated, cooperative 
and even integrated teaching programs. The school is to 
be eonunended for undertaJdug this interesting experi- 
ment which should be a real contribution to professional 
edneation. 

Ffurtiier developments are currently being effected or 
studied and these promise to offer unusual opportunities 
in the drids of both undergraduate and graduate medical 
education. 

The physical plant for the preriinieal departments is 
apfiarentiy satis^tory, and the departments of pathology 
ind baet^logy which were very nnsatisfactorily housed 


at the time of the previous visit now have satisfactory 
quarters. 

Dr. Raymond B. Allen, executive dean of the three 
Chicago colleges of the University of Ulinoifi, is re- 
ported to have said : 

In no important particular has the report brought forth 
any facts or conclusions about which the univerrily has 
been unaware or about which something has not or is not 
bring done. Many of the suggestions for further im- 
provement must await suf^cient financial aid. Neverthe- 
less, it is invaluable to have outside agenries express their 
unbiased, informed judgment as exemplified in this report. 

THE SEMI-CENTENNIAL OF THE MEDICAL 
SCHOOL OF THE UNIVERSITY OF TEXAS 

A SPECIAL war program for the Semi-Centennial 
graduation exercises of the University of Texas 
Medical School, Galveston, was held on December 18. 
At the morning session Dr. Chauncey D. Leake, dean 
and vice-president, welcomed those in attendance with 
a discussion on the medical responsibilities of war. 
Dr, E. H. Cary, professor of oto-rhino-laryngology at 
the Baylor University Medical School, Dallas, past- 
president of the American Medical Association, spoke 
on “The Role of the Specialist in Military Medicine,” 
and Dr. I. S. Ravdin, Lieutenant Colonel, M.C., pro- 
fessor of surgery at the University of Pennsylvania, 
gave an address entitled “A New Era in Military 
Surgery.” At the afternoon session, Dr, C. C. Sturgis, 
professor of medicine at the University of Michigan, 
discussed blood and substitutes in shock. A survey 
of wound healing was given by Dr. Alton Ochsner, 
professor of surgery at the Medical School of Tulane 
University. Dr. F. G. Ebaugh, Lieutenant Colonel, 
M.C., professor of psychiatry at the Medical School 
of the University of Colorado, spoke on “Psychiatry 
and War.” The scientific session was concluded by 
a consideration of “Obstacles in the Path of an 
Optimum Diet,” by Dr. A. J. Carlson, Hixson distin- 
guished service professor of physiology of the Uni- 
versity of Chicago. At the graduation exercises in 
the evening, Dr. Judson L. Taylor, Lieutenant Com- 
mander, M.C., president of the Texas State Medical 
Association, will give the address. Honor guests on 
the occasion will be Dr. Edward Randall, professor of 
therapeutics emeritus, and Dr. Beth M. Morris, pro- 
fessor of ophthalmology emeritus, who are two living 
members from the original faculty of the school. 


SCIENTIFIC NOTES AND NEWS 


1 SudoMkt. tnui preiented on December 7 
^ Albert Bee^ Award for 1942 of the 

Aerona^tie4 'Scjbtieee.. It earriee an 
wd'la ihaila aniinaPy for “a 
^tlM-iaeH>na«tieid‘ ietaieea whoae 


practical value ia apparent.” The award was made 
in recognition of work on creation and rednetisn 
to anceeaefnl j^ractice of a helicopter of snpei^r eon- 
.trdktdlity.’’ The presentation was made on like aarae 
oecaabn the delhrery Edmond D, AUen of tiw 
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sixth annual Wright Brothers Lecture at Columbia 
University, which provides the sura of $250 for the 
lecturer* 

The American Pharmaceutical Manufacturers' As- 
sociation presented its annual award of distinction on 
December 7 to Dr. Edward A. Doisy, of St. Louis 
University, “in recognition of his isolation in pure 
form of the female sex hormone estrone (theelin) and 
his other valuable contributions to knowledge of estro- 
genic substances important in therapy and research.” 
Dr, Torald S. Sollmann, dean and professor of phar- 
macology and materia raedica at the School of 
Medicine of Western Reserve University and chair- 
man of the council of pharmacy and chemistry of the 
American Medical Association, made the presentation 
address. It was entitled “Those Busy Hormones.” 
Other speakers and their subjects were: Dr. George 
R. Cowgill, associate professor of physiological chem- 
istry at the School of Medicine of Yale University, 
hormone developments; Dr. Oscar Riddle, of the Sta- 
tion for Experimental Evolution of the Carnegie 
Institution at Cold Spring Harbor, N. Y,, hormone 
therapy, and Dr. Ephraim Shorr, associate professor 
of medicine at Cornell University Medical College, 
the future of hormone therapy. Dr, Doisy, in reply, 
gave a brief history of his experiments. 

During the convocation of the University of Chi- 
cago, Katharine Lenroot, chief of the Children's Bu- 
reau of the Department of Labor, was presented with 
the Rosenberger Medal “for notably great service in 
the promotion of human welfare.” 

The Council of the British Royal Meteorological 
Society has awarded the Buchan Prize for 1943 to 
Dr. T. E. W. Schumann and Gordon Manley. 

Dr. George D. Stoodari), Commissioner of Edu- 
cation of the State of New York, previously dean of 
the Graduate College and director of the Child Wel- 
fare Station of the State University of Iowa, was 
awarded Uie honorary degree of doctor of laws at the 
commencement exercises on December 1,^ of Hobart 
and William Smith Colleges, where he delivered the 
Phi Beta Kappa address. 

Dr. Lewis Selkirk Coonlky, associate professor 
of chemical engineering at the Rensselaer Polytechnic 
Institute, has been made chairman of the department. 
He succeeds Dr. Albert Watson Davison, who has 
been named director of research for the Owena-Com- 
ing Fibrcglas Corporation. 

Sir J. Donald Poliaick, Bt., M.D., has been re- 
elected rector of the University of Edinburgh. 

Dr. Thomas T. Read, Vinton professor of mining 
engineering at Columbia University, has been aj^ 
pointed consultant in the education and allocation oi 


engineers in the office of the director of operations 
of the War Manpower Commission. 

Dr. John G. Broughton, of Rome, N. Y., has been 
appointed to the newly established position of assist- 
ant state geologist of New York. 

Dr. Norbert Fell, who joined the Eesearoh Staff 
of Parke, Davis and Company in 1936 as a biodbemist 
and subsequently developed a research division de- 
voted to immunoeheraistry, has been promoted to the 
position of director of the department of biological 
manufacturing. 

Dr. Herald R. Cox, formerly principal bacteriolo- 
gist of the Rocky Mountain Laboratory of the U. 8. 
Public Health Service, Hamilton, Mont., has joined 
the staff of the Lederle Laboratories, Pearl River, 
N. Y., as associate director of research in charge of 
virus and rickettsial diseases. 

Lord Onslow has resigned the presidency of the 
Zoological Society, London, for reasons of health, and 
Henry Gascoyen Maurice has been elected president 
until next April. 

The Earl of Moray and J. M. Bannerman have 
been appointed members of the British Forestry Com- 
mission in succession to Sir John Sutherland, who 
has submitted his resignation. 

A COMMITTEE Under the chairmanship of Dr. Henry 
Lewis Guy, engineer of the mechanical department of 
the Vickers Company, was recently appointed by the 
British Minister of Supply to review machinery for 
the conduct of research, design and experimental work 
in connection with the development of guns, small 
arms and ammunition. As a result of the commit- 
tee’s recommendations, the Minister of Supply has 
appointed Professor John Edward Lennard- Jones, 
F.R.S., Plummer professor of theoretical chemistry 
at the University of Cambridge, to be chief superin- 
tendent of armament research, and F. E. Smith, of 
Imperial Chemical Industries, Limited, to the post 
of chief engineer and superintendent of armament 
design. 

Dr. H. S. Souttar, chairman of the Council of the 
British Medical Association and chairman of the Cen- 
tral Medical War Committee, has been made chair- 
man of a mission to report on the medical services 
for the armed forces in India. During his absence 
Professor R. M. F. Picken has been appointed acting 
chairman of council. 

Dr. Walter Patrick, professor of physical chem- 
istry at the Johns Hopkins University, gave on De^ 
cember 11 the annual Alpha Chi Sigma keture in 
chemistry at Syracuse University. The ketmresh^^ 
was established with the purpose of britighlg blidk 
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to tbo university each year a distinguished alumnus in 
diemistry* Dr. Patridc spoke on ^*The Hydration of 
Ions/’ 

Dr. Cabst Croxeis^ professor of geology at the 
University of Chicago, during the interim between 
November 27 and December 7 addressed the local 
geological societies at Centralis, 111.; Wichita, Kans.; 
Tulsa, Okla. ; Dallas, Ft. Worth, Midland, San An- 
tonio and Houston, Texas; and Shreveport, La., on 
“Geological Warfare,” as a part of the distinguished 
lecture program of the American Association of Petro- 
leum Geologists. 

Dr. William Cbamkb, of the Barnard Free Skin 
and Cancer Hospital, St. Louis, delivered on Decem- 
ber 2, at the University of Missouri, a lecture on 
“Cancer as a Biological Problem” at a meeting of the 
Missouri Chapter of the Society of Sigma Xi. 

On October 27, Dr. Hilton A. Smith, professor of 
chemistry at the University of Tennessee, addressed 
the Sigma Xi Club of the University of Tennessee 
and the East Tennessee Branch of the American 
Chemical Society on “Catalytic Hydrogenation.” On 
December 1, Dr, Dorothy B. Williams, nutrition 
chemist at the Agricultural Experiment Station of the 
University of Tennessee, spoke on “Phosphate Nutri- 
tion Research.” 

Professor A. H. Reginald Btjlleb, professor 
emeritus of botany at the University of Manitoba, 
recently gave two public lectures at Cornell Univer- 
sity on the Jacob H. Schiff Foundation. The subjects 
of the lectures were “The Sexual Process in the Rust 
Fungi (Uredinales)” and “Recent Discoveries Con- 
cerning the Bird’s Nest Fungi (Nidulariaceae).” 

A DINNER in honor of Alfred Nobel, founder of 
the Nobel Prixes, who died in 1896, was held in New 
York on December 10. The speakers included Pearl 
Buck, Dr. Harold C. Urey, Thomas Mann and Norman 
Angell. 

It is announced that by vote of the executive com- 
mittee, the Federation of American Societies of Ex- 
perimental Biology, which includes the American 
Physiological Society, the American Society of Bio- 
logical Chemists, the American Society for Pharma- 
cology and Experimental Therapeutics, the American 
Society for Experimental Pathology, the American 
Institute of Nutrition and the American Society of 
Immunologists, will omit the meeting which was 
scheduled to be held in Cleveland from April 6 to 10, 
19^. This action applies only to the federation as 
such and does not cover any meetings which may be 
organiEid by the constituent societies. It is further 
annoimeed that provisian will be made for publication 
in tbe Federation Proceedings of abstracts of such 


papers as would have been offered for presentation 
if a federation meeting had been held or which may 
be offered for presentation at meetings of the con- 
stituent societies. These abstracts will be received by 
the secretaries of the constituent societies in the cus- 
tomary manner according to notices to be sent to the 
memberships. 

The annual meeting of the American Association 
of University Professors, scheduled for December 28 
and 29 in Cleveland, Ohio, has been cancelled. This 
action was taken in compliance with a request from 
the Office of Defense Transportation. Election of 
council members and voting on pending constitutional 
amendments will be conducted by mail. Ballots for 
this purpose will be sent to members early in January. 

The Experiment Station Eecord reports that the 
Kansas State College Research Foundation has been 
organised, with President F. D. FarreU as chairman 
of a board of nine directors. Its charter is said to 
follow closely those of like organizations at a number 
of land-grant institutions. 

Dr. E. D. Merrill, director of the Arnold Ar- 
boretum and administrator of botanical collections, 
Harvard University, has nearly completed a special 
emergency food manual for the War Department, 
covering the Polynesian, Micronesian and southwest- 
ern Pacific areas. This will later be extended to cover 
the entire Malayan region. The task was undertaken 
at the request of the War Department through the 
National Research Council. The tender stems, leaves, 
flowers, fruits, seeds and underground parts of a 
great variety of native and introduced species are 
currently used by the natives of the regions covered, 
to supplement their daily diet. A selection of the 
more common and widely distributed species, with 
illustrations, simple statements covering the parts 
used, special methods of preparation where indicated 
and the habitats in which the species occur indicates 
its scope. 

An American Standard governing letter symbols 
for mechanics of solid bodies has been approved and 
published by the American Standards Association, 
In addition to the sixty-eight letter symbols approved 
to indicate such concepts as angular acceleration, cir- 
cular frequency, factor of safety, normal strain, wave- 
length and the like, the new standard cites general 
principles of letter symbol standardization governing 
manuscripts, subscripts, superscripts, unlisted magni- 
tudes and typography. The new standard was pre- 
pared by the Sectional Committee on Letter Symbols 
and Abbreviations for Science and Engineering, 
under the joint technical leadership of the American 
Association for the Advancement of Science, the 
American Institute of Electrical Engineers, the Ameri- 
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ew Society of Civil Engineers, the Society for the 
Promotion of Engineering Education and the Ameri- 
can Society of Mechanical Engineers. 

Thb Buenos Aires correspondent of the Journal of 
the American Medical Association writes : “The scien- 
tific relations between Argentina and Brazil are close. 
Groups of physicians of each country make visits to 
the other country for the exchange of scientific knowl- 
edge. Books of Brazilian medicine have been recently 
translated into Spanish under the honorary direction 
of Dr. Mariano Castex, professor of clinical medicine 
of the Faculty of Medicine of Buenos Aires, and 
under the active direction of Dr. Egidio S. Mazzei and 
Elyeser Magalhaes. The volumes of this coUection 
have been translated into Spanish with the aim of 
enabling Spanish-speaking physicians to know some 
of the most important books of their Brazilian col- 
leagues. Dr. Jose Silveira^s book, ‘Atelectasia y 


Tuberculosis Pulmoi&Ar,^ k the first one of thk 
lection to be translated. Three other books are gotng 
to be translated and published in the near future: (1) 
^Enfermedades del Higado: Diagnostieo, Patologcka, 
Terapdutica,’ by Dr. Clementino Fraga; (2) ^Aneuris- 
mas Aorticos/ by Dr. A. de Almeida Prado, and (3) 
Tropeddutica Radioldgioa/ by Professor Manual de 
Abreu. All these books are edited by the publishing 
house ^El Ateneo’ of Buenos Aires.’’ 

The Times, London, reports that as a gesture of 
appreciation from British doctors to their colleagues 
in Russia a book containing articles on British war 
medicine has been prepared by the Anglo-Soviet 
Medical Council. The council held a reception in 
London on November 23, when Madame Maisky was 
presented with the book and the Honorable Ivor Mon- 
tagu spoke on “Scientific and Educational FilniS in 
the U.S.S.R.” 


DISCUSSION 


SORA, NEAR-VICTIM OF A FISH 

On September 15, 1942, an immature male specimen 
of sora (Por^ana Carolina) was transmitted to the 
New York State Museum by Vernon Haskins, of East 
Durham, Greene County, New York. This bird was 
recovered from the highway near his home, where 
evidently it had been struck by a passing automobile 
the preceding night. The carcass was intact and ex- 
amination of the internal organs revealed only slight 
trauma and bleeding with the skeletal parts in perfect 



Fig. 1, Left tarsus of sora showing position of the fish 
tooth ; also a lateral view of the tooth itself. About two- 
thirds natural size, 

condition. Measurements in millimeters are as fol- 
lows: length, 203; wing, 109; tail, 53; tarsus, 29; 
bill, 19. The bird was very fat and weighed 73.4 
grams. 

Upon inning the rail an interesting point came to 
light. One-half inch below the proximal end of iim 
posterior aspect of the left tibio-tarsus a small, 
slightly curved and sharply pqinted tooth-like struc- 
ture had piereed boUk sides of the tarsal envelope and 


the contained tendon. The point of this foreign ele- 
ment had entered from the outer side of the tarsus 
and projected for a distance of about one millimeter 
beyond the inner tarsal covering. Hidden beneath 
the outer tarsal covering was the base of the element. 
Some slight discoloration marked its points of en- 
trance and exit. 

Removal and detailed examination of the offending 
foreign body revealed that it was the tooth of a fish, evi- 
dently a northern or some other species of pike (Fsos)* 
The broad base, shape, peculiar curvature, vertical 
basal striations and evident mode of insertion all pro- 
vide evidence for this conclusion. The original length 
of this tooth was about 6 millimeters and the greatest 
basal width 1.5 millimeters; unfortunatdy, its ex- 
treme tip — perhaps one-half millimeter in length-^ 
was accidentally broken off at the time the tooth Was 
extracted from the tarsus. 

That the injury had been suffered not long bclcke 
was evident from the still slightly blood-red intecttal 
ai^earance of the recently lost tootb and Ike flilxly 
fresh condition of the rail’s small leg wound. Since 
the tooth either had penetrated or abraded the tendon, 
it is possible that in walking the bird had suffered 
some slight inconvenience or possibly pairu 

One can only surmise the manner in which the tooth 
became thus embedded in the leg of the rail. It is weU 
known that pike are voracious feeders with 
ous proclivities. The available evidence suggeOta tbat 
the bird while walking in kte water may JjAte bfte 
set upon by one of these fish wbiiA 
“near miss” for its efforts* tim 

an even more ignomiidoua end 4ft 
speedy .motor <ear..- 

The sora hexft dkeossed k now 
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THB tROPlCAL CHXGOE IN CALIFORNIA 

Tunga penetrans ( Linnaeus )i a tropical and sub- 
tropical sipbonapterous pest, commonly known as 
chigoe or sand dea, has heretofore 
remained unreported as adult from the continental 
United States, ‘ except for one case from New Or- 
leans.^ Thirteen gravid females* were recently (April 
7, 1642) recovered from the eyelids of a Pacific horned 
owl (Btfho virginianus pacificus Cassin), at Oceanside, 
San Diego County, California, by Kenneth Stager. 

The life history and etiology of this fieaP are of 
special interest in the present emergency. Its habitat 
is essentially warm, dry, sandy places. Although con- 
sidered free living as larvae (with the one reported 
exception*), adults attack not only birds, but also 
Other warm-blooded animals, including man. Though 
not known to be a vector of pathogenic organisms, its 
entry beneath the epidermis and invasion of the 
stratum lucidum produc^es irritating skin ulcers which 
are frequently complicated by secondary invaders. 

Southern California is known to have many outdoor 
camping grounds. Camp directors should therefore 
be on the alert for its possible appearance in infested 
areas. Also, with the erection of many open-air ruili- 
tary camps in the southwest, it seems particularly 
deidrable that special studies as to the distribution in 
this country be made, and precautions taken to pre- 
vent its spread. 

G. F. Augustsok 

AntAK Hakcook Foundation, 

IJnivebbitt oV Southx&n Califoenia 

ON NUMBERING BOOK ILLUSTRATIONS 

I AH reading a book on meteorology, and I come 
upon this sentence, “Fig. 50b shows the typical fea- 
tures 6i a towering cumulus (see also Fig. 25)/* Now 
60b is right under the eye; but Fig. 26t Evi- 


dently it is somewhere in the fore pari of the boolt. 
1 am at page 81, and 1 make a chance dive into the 
earlier pages and come upon page 47. It happens to 
carry Pig. 32. So I thumb my way back page by 
page until I come to Fig. 25 on page 32. This hap- 
pens to be a small book ; in one of 600 pages it would 
be a longer chase. Now this all takes time, interrupts 
the attention and, with me, gives rise to an emotional 
turbulence which may eventuate in profanity. 1 am 
sure that many others have had the same experience, 
barring perhaps the emotional turbulence. law 
ought to be passed,^' not against the use of profanity 
under such circumstances, but against the use of a 
separate series of numbers for illustrations. 

For there is no logical reason for a separate num- 
bering of the illustrations. They are not regularly 
spaced as are the pages. One can not at once turn 
to a numbered figure in a distant part of the book, 
as be can to a numbered page. Their use is time- 
consuming and irritating. 

Besides, there is a better way of handling the mat- 
ter. Figures in the text should be referred to by 
their page number. Fig. 25, above, would then be 
Fig. p. 32 j or even Fig. 32. One could then turn to 
it at once. If there were more than one figure on a 
page they could be distinguished as A, B, C, etc. 

This suggestion concerns especially text-books in 
physical science and technology. It is addressed to 
the writers and publishers of such books. It is the 
duty of author and publisher to reduce the effort of 
the reader in every possible way; and here is one way. 
Any unnecessary taking of the reader’s time and 
energy is larceny, stealing; is immoral. 

Some of the best texts are already dropping the 
serial numbering of figures. Smith and Phillips’s 
splendid *^North America” (Harcourt, Brace and 
Company) is one: it omits the numbers, and when 
there is more than one illustration on the page it dis- 
tinguishes them by letters. The use of the old system 
of consecutively numbered figures hangs on because 
of inertia and lack of imagination. Writers of text- 
books on science ought to be able to climb out of this 

liOWJS G. WES-nSATB 
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TOPOLOGY 

Topohffv. By Solomon Lifscawia. n + 
IS9 PP‘ 27. Colloquium Publieations of th« 
AmariaBB MathomatieaJ Society. 1942. $0.00. 

of Deefseni XTulted Statei,” p. 12. 
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Analgtie Topology. By G. T. Whtbuen, x-f278 
pp. VoL 28, Colloquium Publications of the 
American Mathematical Society. 1642. $4.75. 
Thi^k two mathematioal volumes, written by lead- 

editieiu WUUasns and Wilkins Company) pp. 700-703, 

* After* proof was received, a commimicatiott (In litt.) 
from the tJ. 8* Health Service in Montana sugMite 
^ht be p«4t«aoi, a nearly related Ilea Iresa 

South Ameriea. Without males certain identity is 
suit. 
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era in their respective fields of algebraic and analytic 
topology, constitute another notable addition to the 
series of Colloquium Publications of the American 
Mathematical Society. There has been an extensive 
forward movement in the field of topology (formerly 
called “analysis situs”) during the present century, in 
which Russian, Polish and American mathematicians 
have played a conspicuous part. In all probability 
these two volumes represent a kind of culmination of 
the abstract phase in this development. 

The scientific public has for some time been aware 
of the abstract character of much of contemporary 
mathematics; this has tended to make of their mathe- 
matical colleagues a class somewhat apart. The ex- 
ceeding generality of the ideas involved and the ex- 
tremely technical and abbreviated terminology em- 
ployed have been annoying at times, especially to those 
who believe that the specific situations, which arise 
naturally, are supremely important and that all really 
important ideas are basically simple. The answer to 
such individuals must be that the concrete intel^Aetual 
object is merely the final definitive form of an ab- 
straction, as illustrated for example by the integer; 
and that a “simple” concept is only one with which 
we have become familiar through long use, as, for 
instance, that of energy in physics. 

It appears then that the really significant questions 
are whether or not topology has attained its approxi- 
mately definitive abstract form and whether topolog- 
ical concepts are going to prove widely useful. I be- 
lieve that most mathematicians who know something 
of the recent work would answer the first question 
in the affirmative. Moreover, the broad notions of 
^topological space” and of “metric space” which are 
given first consideration in both of the volumes de- 
serve to become as well known to the scientific world 
as that of “linear vector space” of which ordinary 
Euclidean space serves as the familiar prototype. 
The “additive group,” illustrated by ordinary and 
angular numbers, is likewise of prime importance. 
This basic concept of an additive group (in a topo- 
logical space) is central in algebraic topology and 
has been much illuminated by the remarkable work 
of the Russian mathematician Pontrjagin, a good deal 
of which appears in Ijefschetz^s book in convenient 
form. 

Broadly speaking, algebraic topology develops the 
algebraic machinery involved in the dissection into 
“complexes” and the characterization of the connec- 
tivities and other intrinsic properties, of geometric 
entities — alines, surfaces, solids, etc. — such as are 
found in ordinary Euclidean space of two or more 
dimensions. These are regarded only qualitatively, 
so ^at a sphere and ellipsoid are not distinguished, 
vdiile a ring would be regarded as fundamentally dif- 


ferent from a sphere. In algebraic topology the 
basic ideas of “homology” and “homotopy” are de- 
rived from that of continuous deformation: thus a 
small circle on a sphere is said to be homologous to 0, 
since it can be deformed continuously to a point. 

The technical algebraic apparatus involved in 
homology and homotopy theory was in large part 
envisaged by Henri Poincare in his classical five 
articles on analysis situs (1895-1904). Oswald Veb- 
len through his excellent Colloquium Lectures on 
“Analysis Situs,” published in 1922 and reprinted 
in 1931, presented the ideas of Poincar^ in accurate, 
improved and suggestive form, and so performed a 
valuable service for the mathematical world; one 
recalls also the very useful earlier article by Dehn 
and Heegard on the same subject in the German 
Mathematical Encyclopedia. In this way interest was 
aroused here and abroad. Veblon’s work and inspir- 
ational influence may properly be regarded as form- 
ing the starting point of the many important Amer- 
ican contributions to algebraic topology. Lefsebetz, 
with earlier topological investigations to his credit 
in the field of algebraic geometry, has done much to 
advance the purely algebraic side of topology. 

But while all the abstract focal points involved in 
algebraic topology have been most successfully high- 
lighted by means of the abstract method in the newer 
developments presented in Lefschetz's book, one fact 
needs to be emphasized: the classical open questions 
noted by Poincare and others have been left largely 
untouched. Lefsebetz, in referring to the “Poincard 
group, conjectures (p. 310) that “ignorance con- 
cerning this group seems to account for the fact that 
many of the major problems of topology have so far 
eluded all attempts at solution.” It probably has 
been J. W. Alexander and, more recently, Hassler 
Whitney who in this country have moat advanced 
toward the solution of such unsolved specific ques- 
tions, The appearance of Hassler Whitney's forth- 
coming book on “sphere spaces” will for that reason 
be awaited with especial interest. 

On the other hand, the pure abstractionists have 
performed beautifully the essential ta^ of giving 
topological ideas their appropriate abstract setting, 
and this has been work of the first order of im- 
portance. 

The volume of Lefsebetz owes much to the effective 
collaboration of various workers in the field and 
shows the happy effect throughout. Lefsebetz men- 
tions especially Samuel Eilenbexg, W. W. Flexnet, 

1 Typified in the simple case of the circle by the k-fold 
circuits. Thus a minute-hand makes in one hour one cir- 
cuit (k:sl), and makee 24 eirouits in a day 
Here enters characteristically the additive groups' of 
the integers in an elmentary question oc algebnde 
topology. 
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N. fi. Bteextrpd, John Tukey and Claude Ohevalley. 
At the end appear two valuable Appendices, one 
on “homology groups” by Samuel Eilenberg and 
Saunders MacLane, and the other on “periodic trans- 
fomations” by P. A. Smith* Both this book and 
Whybum^a are practically flawless in typography. 
The earlier volume written by Lefschetz in the Col- 
loquiam series (“Topology,” 1930) may be regarded 
as more or less superseded by the new work under 
review. 

The general plan of the book by Lefschetz is 
roughly the following : general spaces and additive 
groups (Chapters 1, 2) complexes and nets of com- 
plexes (Chapters 3-6), general homology theory 
(Chapter 7), topology of polyhedra (Chapter 8). 
Both of the excellent introductory chapters will be 
carefully read by a very wide circle of mathema- 
ticians. In Chapter 3, the approach io the basic 
theory of complexes is that of A. W. Tucker. The 
Czech “homology theory” of topological spaces is 
made fundamental, of which the Alexander-Kolmo- 
gorofl!, Alexandroff, Kurosch, Lefschetz and Victoria 
theories appear as specializations. The fundamental 
work of Alexander and Pontrjagin, extending the 
Poincar^ principle of duality, and that of Lefschetz 
on intersections, coincidences and fixed points, is de- 
veloped in the later chapters. 

The reviewer has seen at least one attribution in the 
volume of Lefschetz which appears to him to be un- 
satisfactory, even if it has been widely accepted, 
namely calling “theorem of Zorn” (p. 5) a result 
which, as Lefschetz states, had been essentially given 
by B. L. Moore earlier,® It seems to the reviewer 
that the theorem would be more appropriately desig- 
nated the “theorem of Moore-Zorn.” 

The interest in general types of spaces, important 
alike for algebraic and for analytic topology, began 
with the thesis of Fr^chet (1905) in which “metric 
spaces” were defined and studied. Stimulated by this 
work and that of Hilbert and of Erhard Schmidt, 
E. H. Moore, the outstanding American mathema- 
tician of bis day, conceived of absolutely general 
spaces in which the elements (points) might be of 
wholly arbitrary type. A little earlier he had been 
interested in the foundations of geometry and other 
logical questions. At that time there were working 
at CMcegq with E. H. Moore a group of extremely 
able young men, among them Veblen, B. L. Moore 
and N. J. Lennes. The subsequent tdle of Veblen in 
the develoimaent of algebraic topology ai Princeton 
has already been mentioned. B. L. Moore was des- 
tined to become the creator of the important Amexv 
^ analytic topology at Austin, with 6. T. 

^ y notable OoQoquium volume ^ 

^^Eoundatiems of Point Set Theoryj*^ 


Why bum and B, L. Wilder as outstanding students 
and co-workers among an important group, Veblen, 
B. L. Moore and Lennes had nascent ideas in the 
field now called analytic topology, which treats 
largely of connectedness and continua in topological 
space, where “point” and “neighborhood of a point” 
constitute the only primitive ideas. For example, 
Lennes proposed about that time to define a simple 
arc AB as a closed® connected set of points contain- 
ing A and B which contains no closed connected sub- 
set likewise containing A and B. 

A very important later idea of R. L, Moore which 
finds its proper place in Why bum’s book is that of 
“upper semi-cohtinuous collection.” Imagine the or- 
dinary Euclidean plane to be constituted of closed 
continua, Up, one and only one containing an arbi- 
trary point P. Suppose further that if the point P 
tends to a point Q, then always Up tends toward all 
or a part of Uq. The collection of sets Up then con- 
stitutes an upper semi-continuous collection in the 
sense of R. L. Moore. This idea has dynamical ap- 
plications as I have found, although, interestingly 
enough, it was invented by Moore simply as a mathe- 
matical jeu d^esprit, by the esthetic combination of 
ideas. 

The general plan of the book by Whybum is 
roughly the following; Introductory topology (Chap- 
ter 1), mapping theorems (Chapkrs 2, 8-11), 
theorems on connectedness (Chapters 3-6) upper 
semi-continuous collections (Chapter 7), periodic 
transformations and fixed points (Chapter 12), A 
considerable portion of the book is devoted to ad- 
vances made by R. L. Moore and by Whybum. Be- 
ing slightly less condensed and involving a less ex- 
tensive range of ideas, this book makes easier read- 
ing than that of Lefschetz. 

It is significant that both volumes terminate with 
a discussion of “fixed point theorems,” A very sim- 
ple example of such a theorem is furnished by the 
continuous mapping of a linear segment AB of a 
line on part of itself, as A^B\ It is dear that as 
a point P travels from A to B, its image P' passes 
from A' to B% and coincides with or intersects P in a 
“fixed point” an odd (or infinite!) number of times, 
since P passes P' in one sense k + 1 times and k times 
in the other (negative) sense. Thus we have 

(k + I) + (-k)=.l. 

As the Dutch mathematician L. E. J. Brouwer and 
others noted long ago, there is a very general type 
of geometric situation in whidi the algebraic sum 
of the intersection numbers (Kronecker indices) is 
unique and determinate, regardless of all internal 
detailfl.. Hence it is only necessary to make, tba 

* A pokit set is said to be '^closed’’ if it contaliis aU 
its Bodt points. 
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algebraic count o£ intersections in one special case to 
get the number of fixed points, algebraically taken. 
Lefschete’s well-known theorems on intersections, co- 
incidences and fixed points describe situations belong- 
ing to this general category, of which various injpor- 
tant special cases were previously well understood. 
The Appendix B by P. A. Smith with which' Lef- 
schetz’s book closes is devoted to a study of the 
“Fixed Points of Periodic Transformations,” a sub- 
ject still closer to the dynamical applications. Simi- 
larly, the last chapter of Whybum^s book is entitled 
“Periodicity. Fixed Points,” and references to the 
dynamical origins of this type of question are there 
made. Here Whyburn presents interesting work due 
in part to Kerekjdrto, to Ayres, to Montgomery and 
to himself. 

In this way one receives a concluding tacit sug- 
gestion in both cases that the abstract phase in the 
development of algebraic and analytic topology is 
about to pass into a second phase, less abstract and 
closer to basic dynamical ideas. 

The significance of this rich mathematical source 
was realized first by Poincare, who in the third vol- 
ume of his celebrated “Methodes nouvelles de la 
Mdcanique Celeste” found it necessary to analyze the 
connectivity of certain manifolds of states of motion, 
to consider transformations and fixed point theorems 
and to evolve tlie concept of dynamical “probability.” 
In fact it seems that all topological questions are 
presented naturally in purely dynamical contexts. 
Certainly there are numerous fascinating and im- 
portant questions of this sort as yet unanswered. 
For example, questions concerning measure-preserv- 


ing transformation (like rotations which preserve 
areas or volumes) are essentially topological in char- 
acter, since these are the transformations which can 
not take any continua or set of eontinua into a part 
of themselves. As yet such “conservative” transfor- 
mations have been little studied, although recently 
Oxtoby and Ulam have treated them to great ad- 
vantage. 

It seems to be regrettable that up to the present 
time so little has been accomplished by the topolo- 
gists that is directly serviceable for application in 
the dynamical field. Since I have long worked in 
theoretical dynamics, on the borderland of and in what 
is essentially pure topology, I may be allowed to 
testify to this fact. More than any one else, it has 
been Marston Morse (see his Colloquium volume, 
“The Calculus of Variations in the Large,” 1932) 
who has shown algebraic topology at work in the 
applications, through his notable “critical point rela- 
tions.” Likewise, as stated above, the upper semi- 
continuous collections of Moore in analytic topology 
have turned out to be valuable for the understanding 
of certain dynamical situations. 

If further development in the direction of the ap- 
plications continues, topology will indeed greatly 
increase in scope and significance. In any case, 
mathematicians generally will rely upon the books 
of Lefschetz and Whyburn, as representing the pres- 
ent high-water mark of topological development, and 
as furnishing first-hand and notable accounts of two 
basic asjMJCts of abstract topology. 

George D. Bibkhoff 

Hahvard Uniyebsity 


SOCIETIES AND MEETINGS 


CENTENARY OF THE AMERICAN ETHNO- 
LOGICAL SOCIETY 

The centenary celebration of the American Ethno- 
logical Society, held on November 14, marked the 
founding of the oldest anthropological, and one of the'^ 
oldest scientific, associations in the United States. 

The society was founded in November, 1842, by 
Albert Gallatin, Secretary of the Treasury under 
Thomas Jefierson. Its headquarters have always 
been in New York, and it is now affiliated with the 
New York Academy of Sciences and the American 
Anthropological Association. The American Museum 
of Natural History in New York has consistently co- 
operated with the society. In 1943, the first year of 
the newly organized Inter-America.n Society for An- 
thropology and Geography, the society will likewise 
~\aB an affiliate and council member of that group, 
abership is at present largest for the United 
ies, but likewise includes individuals from Mexico, 


Central and South America and, until December 7, 
1941, from Europe, India and the South Seas, It is 
noteworthy that a few English members still keep 
their accounts active. 

The celebration was originally planned to cover at 
least two days and to include speakers from the coun- 
try as a whole, but, at the request of the Office of 
Defense Transportation, it was telescoped into a 
single meeting terminated by a dinner, and its roster 
of speakers was limited to the eastern seaboard from 
Boston to Washington. 

The afternoon meeting, held at the Amerioan 
Museum of Natural History, consisted of three ses- 
sions on the general topic of acculturation or culture- 
contact, oriented toward administration. One sessian 
w^ devoted to each of three geographioal areas : 
' Oceania, Latin America and North Axneriea. The 
speakers were Buth F. Benedict, Raymond Kesmedy, 
Clyde Kiuokholm, Ralph Linton, Ma^aret Mead and 
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Julian H« Stetrard. DiBousaante were A. Irving Hal- 
low^li E. Adamson Hoebel, Frank Tannenbanm, 
George C. Vaillant, John Whiting and A. K. Wid- 
jojoatmodjo. The chairman was Wm, Duncan 
Strong, director of the Ethnogeographic Board. The 
papers will be published in full in the American 
Anthropologist » 

At its centenary the American Ethnological Society 
passed the following resolution : 

Be it resolved : that the American Ethnological Society, 
for 100 years dedicated to the study of peoples not be- 
longing to Western Civilization, express upon the occasion 
of its centenary celebration its profound conviction tliat 
racial persecution and discrimination can not be scientifi- 
cally justified. We protest the distortion of anthropology 
which falsely assigns inborn superiority to some one 
**racc*' and assigns others to inborn inferiority. Ethno- 
logical studies rouse enthusiasms for the invonftona and 
social life of many peoples of all races and make it im- 


possible to assent to the dogma that civilisation depends 
upon the enslavement of one race by another. 

The society was greatly honored at its centenary 
dinner by the presence of Albert Gallatin, great- 
grandson of its founder. The president, Harry 
Shapiro, presided. Albert Gallatin had also been 
instrumental in the establishment of New York Uni- 
versity, and a congratulatory letter was read from 
the present chancellor of the university, Harry Wash- 
bum Chase. The society was also extremely fortunate 
in having as dinner speakers Clark Wissler, who 
served many years as secretary, president and direc- 
tor, and Franz Boas, who has been editor of the 
society’s most important publication series since 1906, 
and to whom the society is indebted for its present 
organization along scientific lines. 

Marian W. Smith, 
Secretary 

Columbia University 


REPORTS 


ANNUAL REPORT OF DR. JESSUP, PRESI- 
DENT OF THE CARNEGIE 
CORPORATION 

Dr, Walter A. Jessup, in his first annual report 
as president of the Carnegie Corporation of New 
York, announces that during the year 1941-42 grants 
totaling $2,831,650 wore voted by the trustees Hot 
the advancement and diffusion of knowledge.” Of 
this sum, $533,565 was given for activities directly 
related to the war. The largest new grant made for 
war purposes, $100,000, has enabled the Joint Army 
and Navy Committee on Welfare and Recreation to 
conduct a variety of experimental programs as a basis 
for the activities of the Special Service Division of 
the War Department. Allocations amounting to 
$12,600 to the American Council on Education were 
made to keep colleges and universities informed of the 
personnel needs of defense agencies and, conversely, 
to inform these agencies of the manpower resources 
of educational institutions. Grants of $75,000 and 
$50,000 were also made to the Red Cross and the 
United Service Organizations, respectively, in sup- 
port of their emergency activities. 

President Jessup contrasts the present program of 
the corporation with that carried on during World 
War I: 

The first World War came at a time when the Carnegie 
Corporation was hardly more than an institutionalized 
extension of Mr. Carnegie's personal philanthropy. Its 
administrative machinery was new and its program still 
in the making. Its direct contribution to that first great 
iiatioiial ariisie of the twentieth century took the form of 
geaereus gilia te outstanding private agencies vthieh had 
undeita^ eupply the amenities of life to men in the 


army camps. Appropriations to other Carnegie enter- 
prises more actively concerned in the war effort and to 
the National Research Council were also voted in recogni- 
tion of emergency responsibilities beyond their normal 
resources, 

Tho present picture differs in many essential respects 
from that earlier one. In the first place, the Corporation 
in tho period since 1918 has granted $140,800,000 to 
various agencies and institutions which share its concern 
for the advancement and diffusion of knowledge. Many 
of these agencies and institutions are now in a position 
to render direct and useful servict^s to the Government, 
Secondly, the public has boon educated to support the 
social service agencies which were the chief recipients of 
the grants made in 1917 and 1918, and they no longer 
look to the foundations for any substantial portion of 
their operating income. Finally, the very business of 
making war has changed. War now involves not only 
the professional soldier and the professional diplomat, but 
the scholar, the technician, tho scientist, and the adminis- 
trator as well. Success in modern war requires mobiliza- 
tion of all the nation's intolligenee. In this kind of war, 
the foundation, which in the course of its normal peace- 
time activities has enjoyed peculiarly close relations with 
scientists and scholars, can play a useful role within the 
terms of established policies. 

It has been interesting and on the whole encouraging 
to discover that by and large the research agencies and 
the professional associations which had come of ago be- 
fore the present war and with which the corporation has 
long cooperated are making substantial contributions to 
the war effort, 

• Universitt and College Grants 

Over a jMa*iod of years, the corporation has con- 
tributed substantial sums for the development of 





WmiAm md tot dtudy and raseareb in eoUagea and 
imiyersities. During th« current year, three major 
grants were made to the following institutions : $150,- 
000 to the new University Center in Atlanta, and 
$100,000 each to the Johns Hopkins University and 
to New York University* Development grants of 
$30,000 each were made to the universities of Maine 
and Vermont and to Colby and Southwestern (Tenn.) 
colleges, and a similar grant of $25,000 was voted to 
the University of the South. Commenting on these 
grants, President Jessup says : 

The war has created new problems for all American 
institutions, but few of them have suffered more stresses 
and strains than the university and the college. The 
budget-making of these institutions has been complicated 
by steady declines in enrolment. In certain ffelds, on the 
other hand, such as physics, chemistry, engineering, medi- 
cine and some of the social sciences, the difficulty of 
maintaining adequate teaching staffs has grown day by 
day. The attempt to revise regular programs to meet 
Urgent Government demands for technically trained men 
has put a heavy strain on administrator and teacher alike. 
The skill and speed with which the colleges and universi- 
ties have adjusted to all these new pressures have done 
much to justify the enormous investment of public and 
private funds which they represent. From coast to coast 
requests for instruction and for campus space in which 
to house soldiers and sailors during periods of special 
training have been met promptly, often at the cost of 
doubling already heavy teaching schedules and crowding 
regular students out of dormitories and fraternity houses. 

For continuation of cooperative work with a 
selected list of graduate and undergraduate schools in 
developing criteria for admission and in providing 
a basis for judgment as to ability of those already 
admitted to candidacy for degrees, two grants total- 
ing $65,000 were made to the Cam^ie Foundation 
for the Advancement of Teaching. 

Avvhr Education and thbs Arts 

In the field of adult education the corporation voteA 
the sum of $150,000 to the New Yoric Academy of 
Medicine for the support of its services to the pubUe 
and the medical profession, and $24,000 for continua- 
tion of the program of the Council on Foreign Rela- 
tions in promoting discussion and study of interna- 
tional problems. Grants totaling $37,600 were made 
to the Canadian Association for Adult Education. 


Univertuty. Other grants induded $30,000 to aat^ 
continuation of a musie center as a division of litO 
Pan American Union; $36,000 to the Metropolitan; 
Museum of Art; az^ $20,000 to the New York 
Museum of Science and Industry. 

LXBBARfBS AND RiSSRAROH 

Since its establishment in 1911, the corporation has 
granted some $30,000,000 or one sixth of its total 
income for library enterprises, in addition to the 
$43,000^000 given by Mr. Carnegie to help establish 
free public and academic libraries. With few excep- 
tions, the 2,607 libraries made possible by these grants 
are now supported by the local communities whidi 
they serve. President Jessup states: “Every dtusen, 
therefore, may take pride in the part which public 
libraries are playing in the war effort. In ^ddftioii 
to organking special collections on war information 
and civilian defense and providing up-to-the-minute 
reading lists, libraries in many cities have assumed 
the role of community centers, registering blood 
donors and air raid wardens, organising forums and 
discussion groups, and providing reference service 
by telephone and mail for hard-pressed officials and 
businessmen.’’ 

The major grant for library interests during the 
current year, $75,000, was made to the University ot 
Chicago Graduate Library School. Other grants in- 
cluded $26,000 for the development of the library of 
the Marine Biological Laboratory at Woods Hole, 
$10,000 in further support of the sjrstem of fdlcw- 
ships recently inaugurated by the Library of Cott^ 
gress ; and a total of $56,800 to eleven technoI<^^ 
colleges for rounding out book collections. 

For general research, the Brookings Institution 
received $60,000 for support of its program, and the 
National Bureau of Economic Research grants totals 
ing $55,000 for general support and for proje^ 
relating to the nationid emergency. 

, Except for the support of enterprises in i^e 
Dominion of Canada, no appropriations are beii^ 
made by the trustees from tiite special fund creattn^ 
by Mr. Carnegie for work in the British Dominic^ 
and Colonies, because of the difficulties of a dmj ilblfe 
tering and conducting projects during the war, ^ 

Dxoades Of Ch^ : 


In the arts, a terminal grant of $48,000 was made 
to the Association of American Colleges for its pro- 
gram to bring to colleges and universities in small 
communities some of the cultural advantages dt 
metropolitan institutions and to provide interchange 
of atafl rnemhexs. Also grants ranging from $2,500 
to $15,000 were made to ^ tJniversities of Alberta, 
VixgMa imd WisocMi, god ^ YandarbRl 


The report condudes with an analysis of a 
mai^, made by the secretary of tibe 
ert L^er, of totid grants vfuide by & eorpmrtf^^ 
1911, During three 4eeM^ 
has made ' 
into,, 'three 4aseideatio«Mf;; 
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prevented bj giving oxygen inetead of air to breathe, 
at preasnres of 380 and 190 mm Hg; and, second, the 
phenomenon occurs when the rata are given, at 760 
mm Hg pressure, a mixture of 10 i per cent. 0^ and 
894 par cent. Na to breathe. These two experiments 
also show that pressure changes per se are not respon- 
sible for the negative water balances. Furthermore, 
it is probable that anoxia causes the phenomenon 
because of the hyperventilation which it induces. 
When rats were made to hyperventilate by giving 
them gas mixtures high in CO 2 , keeping the O 2 con- 
stant at 21 per cent., a negative water balance of 
considerable magnitude is induced. Thus, with 5 per 
cent. CO 2 , it was 5.1 cc per 100 gms of rat; with 10 
per cent. C02t 4.7 cc and with 15 per cent. CO 2 , 5.2 cc. 
These figures approach, but do not quite reach, the 
negative water balance of exposure to 380 mm Hg 
pressure (5.9 cc; see Table 1). Hyperventilation in 
effect passes more air over the evaporating surface 
of the lung and there results a greater water loss. 

We feel that this negative water balance may be 
of importance in the etiology of pilot fatigue. The 
latter is postulated by Armstrong^ to be closely re- 
lated to adrenocortical insufficiency. In our opinion, 


the chain of events leading to this insufficiency is as; 
follows : first, a water loss, as demonstrated here, and, 
second, a renal salt loss, due to the previous watex 
loss* and to the relative alkalosis of acapnia.®-* Such 
a salt loss has been shown to occur in mountain^ 
climbers®'® and during exposures to low oxygen ten-i 
sions.^ It appears to be in some way mediated bW 
the adrenal cortex.^ The combined salt and watel 
loss, unaccompanied by thirst, puts a considerableX 
strain on the adrenals; if repetitive, it would tend to 
produce a subacute adrenocortical insufficiency. Me- 
Gance® has described a somewhat similar situation in 
which great loss of body salt and water was unaccom- 
panied by thirst. This resulted, in his experiment, in 
a condition simulating adrenal insufficiency and in a 
train of symptoms startlingly like those of pilot 
fatigue. 

H. Q. Swann 
W. D. Colungs 
J. K. Cline 
C. U. De»nehl 

X3EPARTMENTS OF PHYSIOLOGY AND 

Preventive Medicink and Public Health, 
University or Texas Medical School, 

Galveston 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


DETERGENTS AND STAINING OP BACTERIA 

In order to obtain a satisfactory microscopic prepa- 
ration of bacteria, in which cells are uniformly dis- 
tributed, it is necessary to have slides which are 
thoroughly cleansed by chemical methods, flaming, or 
both. Otherwise, the high surface tension caused by 
the presence of fat-like substances on the surface of 
the slides produces an uneven jdistribution 

of the bacteria. 

In course of the routM® laboratory work it has been 
found that satisfaetm^ preparations could be made 
on slides which wer cleaned mechanically from the 
dust particles with( ^ piece of cloth, if to the suspen- 
sion of the baet<i^™ ^ amount of a detergent 
was added. T^® following procedure gave satisfac- 
tory results. / ^ 

Water gj»^^tions of “Aerosol OT” or a saline solu- 
tion of MA”i 1 : 600 were kept at hand. One 

.^% v 6f one of those dilutions was placed with a 
loop on the slide. Bacteria were added from the 
liquid or solid media to this drop of detergent and the 
snspenmon was spread uniformly over the desired 
asm with the loop. Preparations were air dried with- 
out heating, fixed with methyl alcohol or heat, and 
1939^ Armstrong, <<Avlation Medicine/' Baltimore, 


stained in the usual way. No detrimental effect of the 
presence of the detergent on the quality of the stain- 
ing was noticed. 

It was also found that the preparations made for 
the staining of the flagella gave the same results on 
the slides which were cleansed meclianicaliy and the 
bacteria were suspended in distilled water containing 
“Aerosol OT” in the dilution 1 : 1000, as on the slides 
which were cleansed chemically and flamed with the 
'bifjt^yia suspended in distilled water alone. The 
quf’ K of the flagella preparations was still better, 
lit, *ver, when washed and flamed slides were used 
and suspended in the “Aerosol OT” 

solution, ^Th preparations the distribution of 
bacteria on th^‘ii%l'!? arrangement of the 

flagella were found most 

' - V S. F. Snikszko 

Department op Bacte&iologt and 
Biochemistry, ‘ 

University op Maine ^ >, 


a V Water, »» Springfield, 111., 

■ ». A. ueOaiiee, Lauet, i; 828, 1886. 
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A GRAVITY WRITING LEVER FOR 
^‘RESPIRATORY TAMBOURS 

Thjb superiority of tambours with gravity writing 
levers is quite apparent to all who have supervised 
laboratories in pharmacology or physiology. We have 
found a very simple and inexpensive modification of 
the Marey tambour to be a satisfactory substitute for 

r f more expensive instruments now on the maricet. 

The principle of the gravity writing arm is secured 
t>y making a simple carrier into which is fitted the ordi- 
nary writing arm in such a manner that gravity will 
hold it in contact with the drum. This carrier is made 
from a piece of 30>gauge metal (we use aluminum) 
about li inches square, plus about 3 inches of 18-gauge 


the figure. To adjust the swing of the am to gravity 
it is only necessary to tilt ibe carrier a little toward the 
face of the drum. The pressure on the drum may be 
varied by the amount of tilt given the carrier and by 
increasing or decreasing the weight of the writing am* 
This slight modification of our stock of Marey 
tambours has enabled us to salvage a large number of 
them at a cost of but a few cents each, and at the same 
time obtain practically all the advantages of expensive 
tambours equipped with gravity writing levers. 

Habou) E. Bxjiipmj 
Balfh C. Wkloh 

DspAKricBKT or BiocHBMisrav and PHARMAConoav, 
Indiana UNmaiBiTY School or Mumcink, 
Indianapolis, Indiana 
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A FURTHER IMPROVEMENT IN THE 
HARVARD KYMOGRAPH 


Supplementing the three improvements in the Har- 
vard kymograph already described,^ the writer has 
made one change which has definitely improved the 
kymograph drum and solved the problem of cutting 
oft the paper. 

The aluminum drums of the Harvard kympgraphs 
become badly scratched by instruments used for cut- 
ting the paper until the surfaces are no longer smooth 
ehough for careful work. The drums may be turned 
down on a metal lathe until they are perfectly smooib 
again and while still in the lathe a narrow^ aift^ltiw 
groove may be cut across the drum directly opposite 
one of the four spokes just deep enough^lN^ take a few 
strands of thin copper wire, A hole is then drilled 
one half inch from the groove into the spoke at both 
ends of the drum with a number 35 drill, the hole 
tapped with a 6 x 32 tap and a set screw one quarter 
inch long inserted into ea^^b^le. The wire is fastened 
securely to the bottom set s^lWw and the other end of 
the rriw is wrapped arotui^d the top set screw. Attach 
the paper and smoke in the'^^^sual maxmer. After a 
record is made the wire is l^fosened from the top 
screw and pulled out and down Mth one hand, while 
holding the cut ends of the paper w dth Ibe other hand. 
In order to avoid cutting through tin ^ record paste the 
two ends of the paper directly abovt*^ the wire end 


start recording just beyond that point. 

Archie N.'Soi^naa 

The Univeesitt or Toledo 

iH. B. MeGlade, Boibnob, 91; 412, 1940. 


wirfi The figure shows the pattern for the carrier. 
The metal when thus shaped is folded over one end 
of the 18-gauge wire and crimped so as to hold. The 
wire is then placed in the spindle in the skme manner 
as the old lever wire. The old writing arm is cut U 
the desired length and about one-half hash bent j to 
nearly a right angle- The short am of this 
angle is inserted in the holes Aetnd B, as shown 
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